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INTRODUCTION 

Ricks Pond i s  a man-made impoundment l o c a t e d  i n  t h e  extreme 

headwaters of t h e  Gulpha Creek d r a i n a g e  of Garland County, Arkansas 

(F igu re  1). The pond and most of  t h e  main Gulpha Creek (comprising 

approximately f i v e  square m i l e s  of t h e  watershed) l i e  w i t h i n  t h e  c i t y  

l i m i t s  of t h e  c i t y  of Hot Springs Na t iona l  Park.  Only Ricks Pond 

and p o r t i o n s  o f  two square m i l e s  of t h e  upper watershed of Gulpha 

Creek are p r e s e n t l y  included i n  t h e  Na t iona l  Park i t s e l f  ( p o r t i o n s  ( f  

t h i s  r eg ion  are s t i l l  being acquired by t h e  Nat ional  Park Se rv ice ) .  

The Gulpha Creek watershed is r e l a t i v e l y  s m a l l  (approximately 

48 squa re  mi l e s )  and l i es  e n t i r e l y  w i t h i n  Garland County. The 

headwaters of t h e  main creek are sp r ing - fed  t r i b u t a r i e s  l a r g e l y  

w i t h i n  t h e  n o r t h e a s t e r n  po r t ion  o f  t h e  c i t y  of Hot Springs.  Two 

of chese unnamed s m a l l  t r i b u t a r i e s  flow i n t o  Ricks Pond. Middle 

Branch and East Gulpha Creek are t h e  major downstream t r i b u t a r i e s  

f eed ing  i n t o  Sulpha Creek (Figure 1). O f  t h e s e ,  t h e  upper p o r t i o n  of 

East Gulpha Creek ( inc lud ing  i t s  t r i b u t a r y ,  Cedar Creek) became 

i n t e r m i t t e n t  by mid-summer, whereas Middle Branch continued t o  have a 

good permanent flow. 

Ca the r ine ,  a l a r g e  impoundment of t h e  Ouachita River.  

Gulpha Creek e v e n t u a l l y  flows i n t o  Lake 

Gulpha Creek is t y p i c a l  o f  many s m a l l  streams i n  t h e  Ouachita 

Mountains of Arkansas, having t h e  p o o l - r i f f l e  type of development, 

w i t h  s m a l l  volume b u t  permanent flow d u r i n g  t h e  normal low flow 

pe r iod  i n  J u l y  and August. 

Creek had an average width of 2 .0  meters and an average maximum 

depth of 1 .0  meter. I n  t h e  lower h a l f  of t h e  drainage,  pools  

averaged 4.0 meters i n  width and 1 . 6  meters i n  maximum depth.  

Bottom types  c o n s i s t e d  mainly of  bedrock, rubb le ,  and g r a v e l  throughout 

Pools i n  t h e  upper p o r t i o n  of Gulpha 





t h e  d ra inage .  

Ricks Pond w a s  impounded more than 40 y e a r s  ago by cons t ruc t ing  

a cemented rock dam s i x  meters high a c r o s s  Gulpha Creek ( P l a t e  I).  

There i s  a d r a i n  v a l v e  a t  t h e  bottom of t h e  dam, and t h e  pond w a s  

d ra ined  and r e s tocked  w i t h  f i s h  most r e c e n t l y  i n  t h e  mid-1960's by 

i t s  former owners. The pond has  a t o t a l  s u r f a c e  area of  9,968 m 

(approximately 1.0  h e c t a r e  o r  2.46 a c r e s ) ,  a t o t a l  volume of approximately 

2 

3 13,767 m , a maximum depth of 3.0 m, a mean depth o f  1 .38 m, and 

a s h o r e l i n e  development index of 1 .23 (morphometric parameters  

determined by methods of Lind, 1974). F i g u r e  2 is a map of Ricks 

Pond showing depth contours  f o r  depths o f  one, two, and t h r e e  meters. 

The area of each depth contour is  a l s o  given.  P l a t e s  1 1 - I V  a re  

photographs o f  Ricks Pond from t h r e e  d i f f e r e n t  vantage p o i n t s .  

The o b j e c t i v e s  of t h e  p re sen t  l imno log ica l  s tudy  of Kicks 

Pond and t h e  Gulpha Creek d ra inage  were: (1) t o  c h a r a c t e r i z e  t h e  

e x i s t i n g  water q u a l i t y  cond i t ions ;  (2) t o  inven to ry  t h e  phytoplankton, 

per iphyton,  h ighe r  a q u a t i c  v e g e t a t i o n ,  zooplankton, benthos,  and 

f i s h e s  and determine t h e i r  d i s t r i b u t i o n a l  p a t t e r n s ;  and (3) t o  

make recommendations f o r  t h e  e s t ab l i shmen t  of an a p p r o p r i a t e  put-  

and-take f i s h e r y  i n  Ricks Pond. 

3 
I 



P l a t e  I - T h e  Ricks Pond dam. 

P l a t e  I1 - V i e w  o f  R i c k s  Pond f r o m  a t o p  t h e  dam 
( b o a t h o u s e  i s  a t  l e f t ) .  



p l a t e  111 - V i e w  o f  R i c k s  Pond  f r o m  s o u t h  b a n k  n e a r  b o a t h o u s e .  
Manho le  i n  n o r t h  c o v e  is e v i d e n t  a t  l e f t - c e n t e r .  

P l a t e  I V  - V i e w  o f  R i c k s  Pond f r o m  n e a r  n o r t h  e n d  o f  
f o o t  b r i d g e .  

5 
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Figure  2 - Map of Ricks Pond showing depth contours and the i r  areas. 



WATER QUALITY 

METHODS 

A su rvey  of p e r t i n e n t  water q u a l i t y  parameters o f  Ricks Pond 

and t h e  immediate Gulpha Creek d r a i n a g e  w a s  conducted t o  e s t a b l i s h  

t h e  g e n e r a l  b a s e l i n e  p a t t e r n s  of water q u a l i t y  du r ing  t h e  low- 

flow pe r iod  ( l a t e  June through e a r l y  August, 1978). Water samples 

were t aken  from 10 s t a t i o n s  t o  determine inpu t  and ou tpu t  c h a r a c t e r i s -  

t ics  above and below Ricks Pond ( F i g u r e  3 ) .  Four of t h e  s t a t i o n s  were 

i n  Ricks Pond (Figure 4 ) ,  t h r e e  s t a t i o n s  w e r e  i n  t h e  two upstream 

t r i b u t a r i e s ,  and t h r e e  s t a t i o n s  were a long  Gulpha Creek, downstream 

from t h e  Ricks Pond dam. 

The water q u a l i t y  s tudy i n c l u d e d  t h e  i d e n t i f i c a t i o n  and concen- 

t r a t i o n  de te rmina t ion  of va r ious  chemical s p e c i e s ,  t h e  detzrminat ion 

of s e l e c t e d  p h y s i c a l  parameters,  and b a c t e r t o l o g i c a l  measurements 

of t o t a l  co l i fo rm and f e c a l  co l i fo rm concen t r a t ions .  

water q u a l i t y  parameters were determined: temperature ,  d i s so lved  

oxygen, s p e c i f i c  conductance, pH, t u r b i d i t y ,  a l k a l i n e t y ,  ammonia 

n i t r o g e n ,  t o t a l  K je ldah l  n i t r o g e n ,  n i t r a t e  n i t r o g e n ,  o r t h o  phosphate 

phosphorus, t o t a l  phosphorus, t o t a l  o r g a n i c  carbon, s i l i c a ,  s u l f a t e ,  

c h l o r i d e ,  f l u o r i d e ,  sodium, potassium, calcium, i r o n ,  manganese, 

magnesium, and z i n c .  Water samples w e r e  c o l l e c t e d  a t  t h e  10 

s t a t i o n s  and f i e l d  observat ions w e r e  made on 27 June 1978, 18 J u l y  

1978, and 03 August 1978. 

The following 

All water q u a l i t y  parameters were determined using methods 

desc r ibed  i n  Standard Methods f o r  t h e  Examination of Water and 

Wastewater (13th e d i t i o n ,  1971),  w i t h  t h e  fol lowing excep t ions :  

Temperature and d i s so lved  oxygen w e r e  measured wi th  a Yellow Springs 



Figure 3 - Map of t h e  s tudy area showing t h e  l o c a t i o n  of t h e  10 
sampling s t a t i o n s  f o r  water q u a l i t y .  

1,29395 
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d i s s o l v e d  oxygen ana lyze r .  This  instrument  w a s  s t anda rd ized  f o r  

d i s s o l v e d  oxygen using t h e  Winkler method. Temperature w a s  

c a l i b r a t e d  wi th  a NBS thermometer. S p e c i f i c  conductance w a s  measured 

with a Yellow Springs SCT meter. It should b e  noted t h a t  t h e  s p e c i f i c  

conductance va lues  presented were n o t  temperature  co r rec t ed .  The 

va lue  r e p o r t e d  r e p r e s e n t s  t h e  s p e c i f i c  conductance of t h e  sample 

a t  t h e  temperature  of t h e  sample. Ammonia n i t r o g e n ,  c h l o r i d e ,  and 

f l u o r i d e  levels were measured w i t h  Orion s p e c i f i c  i on  e l e c t r o d e s  

under cond i t ions  recommended by t h e  manufacturer .  

RESULTS AND DISCUSSION 

The r e s u l t s  of t h e  June, J u l y ,  and AuTust 1978 ,  water q u a l i t y  

samples are  presented i n  Tables 1-6. 

samples taken from Ricks Pond and t h e  a d j a c e n t  drainages i n d i c a t e s  

t h a t  t h e  stream and pond system are  t y p i c a l  of o t h e r  stream systems 

throughout t h i s  s e c t i o n  o f  t he  Ouachi ta  Mountains. The predominant 

anion p r e s e n t  i n  t h e  system w a s  t h e  bicarboAate ion ,  w i th  calcium 

being t h e  predominant ca t ion .  The presence of moderate amounts of 

i r o n  probably r e f l e c t s  p a r t i c u l a t e  i r o n  p r e s e n t  as i r o n  oxide 

par t ic les  e i t h e r  suspended i n  t h e  water o r  a t t a c h e d  t o  plankton.  

No d i s t i n c t i o n  w a s  made between d i s s o l v e d  and p a r t i c u l a t e  i r o n .  

Ricks Pond w a s  thermally s t r a t i f i e d  on a l l  t h r e e  sampling 

The l a b o r a t o r y  a n a l y s i s  of 

d a t e s  (Tables 1, 3 ,  and 5 ) .  Although thermal  g r a d i e n t s  w e r e  

r e l a t i v e l y  s m a l l ,  s t r a t i f i c a t i o n  w a s  s u f f i c i e n t  t o  a l low an oxygen 

d e f i c i e n t  zone t o  develop below a depth of one meter. Consequently. 

a cons ide rab le  amount of water i n  t h e  pond can b e  expected t o  b e  

anoxic  during t h e  summer per iod.  

reduced s p e c i e s  such as i r o n ,  manganese, and poss ib ly  hydrogen 

s u l f i d e .  It i s  l i k e l y  t h a t  mixing and f l u s h i n g  of t h e  pond would 

This  anoxic  zone probably accumulated 



Table 1.- Temperature, d i s s o l v e d  oxygen, &d s p e c i f i c  oonductance 
f o r  the 10 water q u a l i t y  sampliing s t a t i o n s  for 27 Jyne 1978, 
S t a t i o n s  1, 2, 3, and 5 are i n  Ricks Pond. The 'depth  p r o f i l e s  
f o r  these pa rame te r s  a r e  g iven  f o r  statfona 1 and 2:in the 
pond. 

TEMP. D. 0. SP. COND. 
(OC) ( p p m )  (umhos/cm) 

S T A T I O N  NO. 
D e p t h  (m) - 

C8 1 0  98 
0.5 96 28.5 8.0 
1.0 96 26.5 5.6 1.5 
2.0 20.5 0.1 240 
2.5 

30.9 7.9 
29.0 7.7 

23.8 7.3 102 

2 - 0  
0.5 
1.0 
1.5 

3 0 '  

4 0  

5 0  
0.5 

6 0  

.7 0 

8 0  

9 0  

10 0 

29 . 4  
28.8 
27.8 
26.3 

33.3 

25.2 

30.5 
28.0 

2 4 . 9  

31.4 

24.5 

28.3 

31.5 

. .  

7.7 ' 107 
7.9 100 
7.0 100 
5.2 107 

7.8 

4.2 

7.2 
7.2 

5.6 

6.3 
4 

6.3 
. . .  

4.5 

6.4 

111 

73 
. '  

138 
-- 

149 

150 

88 

130 



Tablb 2,- Water quality data (excluding temperahre, dissolvcd 

samples for the bacterial count8 
oxygen, and spec i f ic  conductance) for the 10 sampling 
atationa fo r  27 June 1978 
were taken on 11 July 1978 I . 

STATION NO. 

1 2 3 4 5 6 7 8 9 . 1 0  

PH 

A l k a l i n i t y  
( PPm 1 

(PPm) 

(PPm) 

(PPm 1 

( P P m )  

( PPm 1 

(PPm) 

(PPm) 

( PPm 1 

. (ppm)  

( PPm 1 

C a l c i u m  

Ha g n e  s ium 

Sodium 

P o t a s s i u m  

I r o n  

Manganese  

C h l o r i d e  

F l u o r i d e  

S u l f a t e  

S i l i c a  

7.1 7 . 1  7 . 3  6 . 3  7 . 1  6 . 7  7 . 3  

43 40 49 31 24 33 38 

14.3 14.6 1 4 . 2  9.0 14.2 14.7 14.6 

. 9  . 3  . 3  . 5  .8 .8 .8 

1 - 6  1.5 1.5 1 . 0  -1.6 1 . 7  1 . 6  
\ 

.5 .5 .5 .4 . 5  .5 . 5  

1.1 1 . 0  .9 1 . 0  1.2 . 3  .9 

. o  .o .o .o  .o .o  .1 

4.6 3.2 4.3 .9 4.6 '3.4 3.3 

.08 .07 . 0 7  .05 _. . 0 7 .  . 0 7  - 0 7  

8.5 7 . 3  8.2 6.1 8.2 9.9 9.0 

. .  
4.5 4.3 4.0 6 . 5  4.5 7.1 4 . 5  

Ammonia N i t r o g e n  . o o  . O O  . O o  .oO . O o  . O O  . O O  

N i t r a t e  N i t r o g e n  . O O  . O O  . O O  .03 .OO .08 . 0 1  

(PPm) 

(PPm) 

T KN 
(PPm) 

. 2  .6 .4 . 3  : 6  .2 . .5 

T o t a l  P .019 .019 .024 . 0 1 8  .028 .015 . 0 2 6  
( PP" 1 

6.0 

15 - 

5 . 6  

.4 

2 . 1  

. 5  

. 2  

. o  

3.6 

. 0 4  

1 1 . 5  

6.4 

.oo  

.13 

. 3  

, 0 1 4  

O r t h o  P h o s p h a t e  P.003 .004. . 0 0 4  .009 . 0 0 7  . 0 0 7  .007  .002- 

(PPm) .. 
T OC 3 .1  3 . 1  3.5 2 . 5  3.8 2.0 3.3 1.S 
(PPm) 

* * T o t a l  C o l i f o r m  2100  1 1 0 0  2400  6900 2 7 0 0  1 5 1 0 0  29000 1700 

**Fecal  C o l i f o r m  0 

( c e l l s / 1 0 0 m l 1  

3 0 0 .  0 0 0 0 
( c e l l s / 1 0 0  ml) 

T u r b i d i t y  
(NTU 1 

Z i n c  
( ppm 1 

3 . 3  2.3 2.1 2.1 2 . 9 '  1.1 1 . 7  1 . 6  

0.0 0.0 0.0 0.0 0.0 0.0 0.0 . 0.0 

* *  S a m p l e s  t a k e n  o n  J u l y  11, 1 9 7 8  

7.2 8.1 

40 88 

1 5 . 0  3 1 . 0  

.8 1 . 5  

1 . 6  1.5 

.6 . 7  

1.0 .2 

.1 .o 

3.8 4.4 

.OB .10 

7.7 9 . 9  

4.3 6.4 

. o o  . o o  

.02 .06 

.4 . 2  

.032 .028 

.011 .022 

3.6 2.6 

1400 9900 

0 0 

2 . 5  1.7 

0.0 0.0 



.. 
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Table 3. - Temperature,  d i s s o l v e d  oxygen, and specif ic  conductance 
f o r  the 10 water quality sam@ing s t a t i o n s  for 18 July 1978. 

S T A T I O N  NO. TEMP. 
Depth (m) (OC) 

D.O. 
(PPm) 

SP. C Q N D .  
(umhos/cm 1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

27.6 .10.1 . 198 

27.0 

27.5 

9.1 

9 . 6  

190 

188 

0 26.4 5.4 67 

. _ .  . 



Table 4..- Water q u a l i t y  d a t a  (excluding temperature, di8solved 
oxygen, and specif ic  conductance) f o r  the  10 sampling 
s t a t i o n s  for 18 July 1978.. 

S T A T I O N  N O .  

1 2 3 9 5 6 7 8 9 10 

PH 

( PPm 1 

(PPm) 

( PPm 1 

(PPm) 

(PPm) 

!PPm) 

(PPm) 

(PPm) 

(PPm) 

S u l f a t e  
(PPm) 

S i l i c a  
( PPm 1 

' A 1  k a l  i n  i t y 

C a l c i u m  

Hagnes irim 

S o d i u m  

P o t a s s i u m  

I r o n  

Hangar iese  

C h l o r i d e  

F l u o r i d e  

42 

15.9 

1.0 

1.3 

.6 

1.1 

0.1 

4.8 

.09 

5 . c  

7.1 

Ammonia N i t r o g e n  . o o  
( PPm 1 

( PPm 1 

( PPm 1 

(PPm) 

( PPm 1 

( PPm 1 

T o t a l  C o l i f o r m  
.( c e l l s / 1 0 0 m l l  

F e c a l  C o l i f o r m  
( c e l l s / l O O  m l )  

T u r b i d i t y  7.0 
(NTU) 

Z i n c  0.0 

N i t r a t e  N i t r o g e n . 0 0  

T K N  1.1 

T o t a l  P .os9 

O r t h o  P h o s p h a t e . 0 0 4  

-- T OC 

(PPm) 

41 

15.6 

1.0 

1.3 

.5 

. 1.1 

0.2 

5.0 

.08 

6.1 

7 . 0  

. 0 4  

-00 

.8 

.036 

.002 

-- 

37 25 

15.6 9.3 

1.0 . 6  

1.3 . 8 -  

.5 .4 

1.1 1.2 

0.1 0.1 

4.8 4.3 

-08 . O B  

6.3 4 . 3  

7.3 9.2 

.02 .02 

.oo  .04 

1.1 .2 

40 37 41 . 10 94 84 

15.6 1.5.0 16.4 4.3 16.4 32.6 

1.0 1.0. 1.1 .6 1.1 2.0 

1.3 1.3 1.3 1 . 7 -  1.4 L.2 

.6 . 5  .6 .6 .6 - 5  
r .  

0.9 1.2 0.8 0.2 1.3 0.2 - 
0.1 0 . 1  0 . 1  0 . 1  0 . 4  0 . 1  

4.9 4.5 5.4 5.0 5 . 1  4 . 5  

..08 .!"7 -07 . 0 5  . 0 9  .lo 

7.4 8 . 5  6.4 11.3 4 . 9  9.0 

. .  
7.3 9.2 7.4 9.3 6.9 8.4 

-00 . o o  .01 . o o  .04 .01 

.OO .06 .07 .10 .Ot! .12 

.7 ' .2 .a .1 .3 .2 

. O S 4  ,026 .036 .0.21 .48 ,012 ; 042 . 0 2 5  

.002 .008 .002 .006 .001 .003 . Q O 5  .014 
.. 

2.6 - 7  3 - 3  5 . 5  2.5 6.2 2.0 -- 

6.9 7.4 4.0 6.6 2.0 4.2 1.1 7.7 1.3 

I 

0.0 0.0 0.0 0.0 0.0 . o .o  0.1 0.0 0.1 

4 I! 
! :# 
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SP .COND S T A T I O N  NO TEMP. D.O. 
(PPm) (umhos/cm> Depth (m9 (OC) 

1.0 

1.5 

2.0 

2.5 

2 0 

0.5 

27.0 

25.6 

24.8 

22.9 

28.8 

27.5 

7.5 

0.6 

0.5 

0.4 

11;4 

11.1 

112 

120 

196 

278 

11 2 

11.1 

3' 0 28.9 11.2 113 

5 0 

6 n 

28.9 

3 5 - 9  

10.4 

7.3 

112 

107 



x a u e  0.0 water quaiizy aa-ca (exciualng Temperamre, aisBo1vea 
oxygen, and specif ic  conductance)' f o r  the lO..sampllUlg 
stations for 3 August 1978. 

'STATION NO. 

8 9 1 0  7 0 8  2 3 4 5 1 

PH 7.1 7.2 

A l k a l i n i t y  42 41 
( PPm 1 

C a l c i u m  15.6 15.9 
(PPm) 

Hagnes  i u m  . 1.0 1 . 0  
( PPm 1 

(PPm) 

(PPm) 

- (ppm)  

H a n g a n e s e  0 . 1  0 . 0  
(PPm) 

C h l o r i d e  2.7 2.9 
*(PPm) 

(PPm 1 

S u l f a t e  5.0 5.3 
(PPm) 

(PPm) 

(PPm) 

(PPm) 

T KN 1.1 1.0 
(PPm 1 

(PPm) 

O r t h o  P h o s p h a t e  P.001 ,002 
(ppm)  ' 

T O C  
(PPm) 

1.5 1.5 Sod ium 

0.6 0.6 P o t  a s s  ium 

1.2 .9 i r o n  

F l u o r  i d  e .07 .08 

S i l i c a  7.3 6 . 8  

Ammonia N i t r o g e n  .03 .03 

N i t r a t e  N i t r o g e n  .01 . O O  

T o t a l  P .031 .037 

T o t a l  C o l i f o r m  670 1050 
(cells/100ml) 

F e c a l  C o l i f o r m  140 110 
( c e l l s / 1 0 0  ml) 

T u r b i d i t y  1.3 2.1 
( N T U )  

Z i n c  0.0 0 . 0  
(PPm) 

16 

7.5 7.4 7.2 7.0 7.5 7.7 7.6 7.4 

40 28' 19 4 3  89 40 44 43 

16.2 11.1 16.2 16.5 16.5 .8.7 18.0 32.5 

1.0 0.7 1.0 1.0 1.1 0.7 1.1 2.0 

1.5 0.9 1.5 1.6 1.5 1.8 1.5 1.3 
\ 

0.6 0.4 0.6 0.6 0.6 0.5 0.7 0.6 

.9 2.0 1.1 1.1 1.4 1 1.1 .2 

0.0 0.1 

2.5 1.4 

.07 .06 

5.6 3.1 

7.4 7.9 

.08 .OO 

.01 .03 . 

1.5 0.4 

0.0 

2 ..7 

.08 

5.0 

7.4 

. o o  

.Ol 

0.8 

0.0 

2.7- 

.07 

7.6 

8.9 

. o o  

.08 

0.4 

0 ..2 0 . 0 
2.7 2.2 

.08 .OS 

5.0 8.8 

8.1 9.1 

.06 .OO 

.01 .ll 

0..6 0.6 

0.2 0.0 

3.0 2.6 

. 0 8  .11 

5.0 7.2 

8.0. 8.3 

.02 .oo 

. 0 8  .os 

0.8 0.7 

.1M .028 .042 .013 .035 .011 .026 .019 

-007- -009. -002 -005 -006 .003 - 0 0 8  -012 

. .  

1550 5800 7800 2400 2200 1500 300 4900 

0 0 710 161 40 50 35 13 

1.7 5.8 3.7 0.7 3.8 2.6 1.8 - 7  

0 .0  0.0 0.0 0.0 0.0 0.0 0 . 0  0.0 

' I  

. ,  I ' r  
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Occur a f t e r  heavy r a i n s .  Observations on o t h e r  small  l a k e s  i n  

c e n t r a l  Arkansas have shown t h a t  even a f t e r  f l u s h i n g ,  t h e  anoxic 

zone o f t e n  becomes r e e s t a b l i s h e d  during t h e  summer p e r i o d  (unpublished 

d a t a ,  D r .  J o e  Nix) .  The e x i s t e n c e  of anoxic  zones i n  small l a k e s  

should b e  viewed w i t h  cau t ion ,  because oxygen stress p e r i o d s  f o r  

f i s h e s  could r e s u l t  a f t e r  o r  during pe r iods  of mixing. 

T o t a l  phosphorus concen t r a t ions  along w i t h  t h e  v a l u e s  obtained 

f o r  t o t a l  o r g a n i c  carbon (TOC, Tables  2 ,  4 ,  and 6 )  i n d i c a t e  t h a t  

Ricks Pond i s  moderately product ive.  Low v a l u e s  of n i t r a t e  n i t rogen ,  

ammonia n i t r o g e n ,  and t o t a l  K je ldah l  n i t r o g e n  (TKN) sugges t  t h a t  t h e  

p r o d u c t i v i t y  of t h e  pond ecosystem may be l i m i t e d  by t h e  n i t r o g e n  

s p e c i e s .  I f  t h i s  is  t h e  case,  t h e  i n t r o d u c t i o n  o f  n i t r o g e n  (such 

as i n  t h e  form of commercial f i s h  food) could r e s u l t  i n  a n  increased 

level of p r o d u c t i v i t y ,  p o s s i b l y  t o  t h e  p o i n t  of becoming over  

p roduc t ive .  

T u r b i d i t y  v a l u e s  a long wi th  q u a l i t a t i v e  o b s e r v a t i o n s  on 

w a t e r  c o l o r  support  t h e  i d e a  t h a t  t h e  pond is r e l a t i v e l y  product ive.  

On August 3,  and September 1 0 ,  1978, Ricks Pond w a s  v e r y  brown i n  

c o l o r .  Such c o l o r  o f t e n  i n d i c a t e s  a die-off of l a r g e  q u a n t i t i e s  

of a l g a e .  

T o t a l  and f e c a l  co l i fo rm b a c t e r i a  counts  i n d i c a t e  t h a t  t h e  

stream system and t h e  pond ?re t y p i c a l  of o t h e r  streams which 

d r a i n  s i m i l a r  t e r r a i n .  T o t a l  co l i fo rm a n a l y s i s  o f t e n  reflects t h e  

p re sence  of s o i l  b a c t e r i a  and cannot b e  used as a s o l e  i n d i c a t o r  

of  f e c a l  matter. The f e c a l  co l i fo rm measure is a much b e t t e r  i n d i c a t o r  

of t h e  p re sence  of  f e c a l  matter, b u t  makes no d i s t i n c t i o n  between 

fecal  matter of human o r i g i n  and t h a t  from domestic o r  wild 

animals .  The c o n c e n t r a t i o n  of f e c a l  co l i fo rm b a c t e r i a  w a s  l o w  and 

i n d i c a t e s  t h a t  t h e r e  w a s  no d i r e c t  i npu t  of e x c e s s i v e  amounts of 



t 
; '  
i-  

f e c a l  matter i n t o  t h e  system dur ing  t h e  p r e s e n t  s tudy .  However 

t h e  f e c a l  co l i fo rm content  of Ricks Pond would probably inc rease  

dur ing  and a f t e r  per iods  of  heavy r a i n .  

due t o  f e c a l  matter from domest ic  and w i l d  an imals  i n  t h e  v i c i n i t y  

o f  t h e  stream system. There were no e x t e n s i v e  g raz ing  lands  i n  t h e  

upper Gulpha Creek watershed, and t h i s  i n c r e a s e  i n  f e c a l  co l i forms  

fo l lowing  a r a i n  would probably b e  minimal. 

Such i n c r e a s e s  are usua l ly  

Of p a r t i c u l a r  concern is  t h e  sewer l i n e  which runs  through 

Ricks Pond, w i t h  two manholes emerging from t h e  s u r f a c e  of t h e  pond 

( P l a t e  111). The problems t h a t  t h i s  s i t u a t i o n  p r e s e n t s  are d e a l t  

w i t h  elsewhere i n  t h i s  r e p o r t  ( s e e  Recommendations s e c t i o n )  . 
The water q u a l i t y  d a t a  taken  a t  S t a t i o n  10 (Gulpha Creek a t  

t h e  Na t iona l  Park Campground i n  Gulpha Gorge) i n d i c a t e  t h a t  t h e  

a d d i t i o n  o f  cons iderable  amounts o f  d i s so lved  s p e c i e s  occurred between 

Ricks Pond and t h e  campground. Although i t  i s  l i k e l y  t h a t  t h e  

a d d i t i o n  of t h e s e  components i s  of  n a t u r a l  o r i g i n  (changes i n  rock 

types ,  e t c . ) ,  t h i s  should b e  s t u d i e d  f u r t h e r  t o  determine i f  t h e r e  

is  anthropogenic  a d d i t i o n  t o  t h e  stream. 

18 



PHYTOPLANKTON AND PERIPHYTON 

METHODS 
_L__ 

Phytoplankton 

I n t e g r a t e d  phytoplankton samples were c o l l e c t e d  a t  5 s i t e s  i n  

Rick 's  Pond by bottom t o  s u r f a c e  ver t ica l  h a u l s  w i th  a 20 mesh plank- 

3 ton  n e t  (F igures  5 and 6 ) .  

f ixa t ive  (Meyer, 1971) .  I n  t h e  l a b o r a t o r y  sample concen t r a t ions  were 

a d j u s t e d  t o  1 ml concent ra te  equ iva len t  t o  1 l i t e r  l a k e  water. 

Samples were immediately f i x e d  wi th  M 

Subsanples  of t he  concen t r a t e s  were used f o r  taxonomic v e r i f i -  

ca t ion .  Addi t iona l  subsamples were a d j u s t e d  t o  1 m l  equiva len t  t o  

0 .01 l i t e r .  

Rafer count ing  chamber under 200x magn i f i ca t ion  wi th  an Olympus FHT 

The d i l u t e d  subsamples were enumerated i n  a Sedgwick- 

phase-contrast  microscope. Enumeration counts  were co r rec t ed  t o  

organisms pe r  l i t e r  and r e l a t i v e  d e n s i t y .  

Per iphyton  

A t  l e a s t  3 r e p r e s e n t a t i v e  s t ream bed s u b s t r a t e  samples were 

p laced  i n  double o r  t r i p l e  po lye thylene  bags.  A s m a l l  q u a n t i t y  o f  

stream water w a s  included t o  a d j u s t  t h e  M f i x a t i v e  f i n a l  concentra- 

t i o n  t o  ca. 2%. The enclosed n a t u r a l  s u b s t r a t e s  were t r anspor t ed  

3 

t o  t h e  l a b o r a t o r y  f o r  f u r t h e r  process ing .  

E p i l i t h i c  per iphyton was removed from a combined s u r f a c e  area 

2 
of ca. 5 c m  from t h r e e  s u b s t r a t e  samples. The removed per iphyton 

was suspended i n  5 ml of d i s t i l l e d  water con ta in ing  2% M3 f i x a t i v e .  

Per iphyton  samples w e r e  gen t ly  randomized by r epea ted  in- 

v e r s i o n s  o f  t h e  specimen v i a l s .  Small subsamples were placed on 

microscope s l i d e s  f o r  i d e n t i f i c a t i o n  and enumeration. Three hundred 

(300) organisms were i d e n t i f i e d  and enumerated by t h e  s tandard  s t r i p -  

19 I 



Figure 5 - Map of the study area showing the sampling sties f o r  
phytoplankton, periphyton, zooplankton, and benthos. 
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count method. 

w i t h  a Zeiss Photoscope I1 con ta in ing  phase-contrast  o p t i c s .  

from t h e s e  counts  were used t o  c a l c u l a t e  relative d e n s i t y  of pe r iphy t i c  

The organisms w e r e  enumerated at 500x magni f i ca t ion  

Data 

organisms. 

RESULTS 

The d a t a  f o r  t h e  a l g a e  samples from t h e  Ricks Pond drainage 

system are p resen ted  i n  Tables  7-12. These data i n c l u d e  phyto- 

plankton d e n s i t i e s  f o r  t h e  f i v e  s i tes  i n  Ricks Pohd and re la t ive 

d e n s i t i e s  f o r  t h e  per iphyton from IO sites along t h e  d ra inage  

system. The phytoplankton are r e p o r t e d  i n  organisms p e r  l i t e r  

by species when unquest ionable  i d e n t i f i c a t i o n  could b e  made. If 

p o s i t i v e  s p e c i f i c  i d e n t i f i c a t i o n  w a s  no t  p o s s i b l e ,  only t h e  gene r i c  

e p i t h e t  is given. The d a t a  are recorded as s t a n d i n g  crop,  bu t  may 

be r e a d i l y  converted t o  re la t ive d e n s i t y  to r e f l e c t  community 

S t r u c t u r e .  

The e p i l i t h i c  per iphyton are r e p o r t e d  i n  terms of re la t ive 

dens i ty ,  because t h e r e  i s  no adequate  method f o r  c o l l e c t i n g  

a b s o l u t e  d a t a  from h igh ly  i r r e g u l a r  s u r f a c e s .  Because of t h e s e  

a n a l y t i c a l  l i m i t a t i o n s ,  t h e  s i z e  of  t h e  s t a n d i n g  crop cannot be 

estimated. The d a t a  provided r e f l e c t  t h e  re la t ive abundance of 

each genus. 

i n d i c a t e s  t h e  g r o s s  community s t r u c t u r e .  

A summary t a b l e  is  a l s o  provided f o r  each s i t e  which 



Table 7 - Phytoplankton enumeration data from Ricks Pond for 11 July 1'378 
/ - 

. Organisms per liter 
Site 1 Site 2 S i t e  3 Site 4 Site 5 

Taxon 
/ 

Cyanophyceae 
Anabaena sp. 
Oscillatoria spp. 

Cryp tophyceae 
Cryptomonas sp. 

Chrysophyceae 
Dinobryon bavaricum 
Ma1,lomonas sp. 

Conj ugatophyceae 
Closterium sp. 
Spirogyra sp. 
Euastrum sp. 

Chlorophyceae 
Ch7 amydomonas s p .  
Gloeocystis botryoidcs 
Sphaerocystis schroeteri 
Ebktothrix viridis 
Crucigenia irregularis 
Ankistrodesmus falcalus 
Ulothrix sp. 
Pediastrum simplex 

2,400 6,000 2,000. 100 

300 200 100 

'100 
200 
LOO 

?no 

100 
500 

100 

100 

100 

100 
100 

100 100 

200 

Euglenophy ceae 
Euglena variabilis 
Euglena ehrenbergii 
Euglena spirogyra 
Euglena sp. 
Lepocinclis ovum 
Phacus suecia 
Trachelomonas hispida 
Trachelomonas mirabilis 
Trachelomocas rugosa 
Trachelomonas volvocina 

Pyrrhophyceae 
Peridinium spp. 
Ceratium hirundinella 

153,400 105,200 145,600 119,200 82,000 
10,400. 100,800 14,800 265,200 163,600 

600 800 1,100 " 1,100 900 

100 % 100 
300 900 1,300 

100 
100 500 
100 200 200 

' 200 

300 . 100 
PO0 100 
I30 
4 00 
IO0 100 
2.30 100 100 100 

400 800 , 

14,400 9,200 6,800 11,200 5,600 
4,800' 800 2,000 4,000 2,400 



Table 7 (Continued) 

Taxon Site 1 Site 2 Site 3 Sit1-s 4 Site 5 

Baaillariophyceae 
Attheya zachariasi 
Cyclotella 
Melosira varians 
Melosira granulata 

Achnanthes 
Fragilaria 
Frus tulia 
Navicula 
Pinnularia 
Rhopolodia 
Surirella 
Synedra 
Cymbella 
Euno t ia 

4,200 
1,600 

55,600 

200 
100 

10,400 
io0 

.2 ,000 

31,200 
100 

1,000 1,200 600 
800 6,000 

9,200 14,40d 15,200 

100 100 
100 300 

100 
100 100 

#j,200 2,400 100 400 

100 
8,000 5,400 !O,OOO 5 , 600 

100 
300 

TOTAL 
294,000 247,OC'I 199,000 43: ,400 262..900 

Cyanophyceae 

Eugleuophyceae 

Pyrrhophyceae 

. Cryptophyceae 

Chrysophyceae 

Conjugatophyceae 

Chlorophyceae 

Bacillariophyceae 

163,800 206,000 160,400 

2,300 1,000 1,900 

1'J. ,200 10,000 8,800 

2 .. 400 6,000 2,000 

: 00 200 

384 , ~ 9 0  245 , 6W 

3 , 3c'O 3,360 

15 , 20:! 8, OOL 

100 

100 

390 

700 

. 105,500 

100 

300 400 200 200 

23,600 25,300 32,100 6,000 



Table 8 - Relative d e n s i t y  (%) o f  phytoplankton from Ricks Pond, 
( S i t e s  1-5) - 11 J u l y  1978. 

c 

Taxon R e l a t i v e  Density (%> 
* Site 1 Site 2 S i t e  3 S i z e  4 S i t e  5 

Cyanophyceae 
Anabaena s p .  
O s c i l l a t o r i a  spp.  

52 
4 

43 73 27 31 
41 7 61 62 

Euglenophyceae 
Euglena v a r i a b i l i s  
Euglena e h r e n b e r g i i  
Euglena s p i r o g y r a  
Euglena s p .  
Leopc inc l i s  ovum 
Phacus s u e c i a  
Trachelomonas h i s p i d a  
Trachelomonas m i r a b i l i s  
Trachelomonas rugosa 
Trachelomonas volvocina  

Pyrrhophyceae 
Per id in ium spp.  
Ceratium h i r u n d i n e l l a  

Cryptophyceae 
Cryptomonas s p .  

Chrysophyceae 
Dinobryon bavaricum 
Mallomonas sp .  

Conj uga tophyceae 
Clos te r ium sp .  
Spi rogyra  sp .  
Euastrum s p .  

Chlorophyceae 
Chlamydomonas sp .  
G loeocys t i s  b o t r y o i d e s  
Spliaerocys tis s c h r o e t e r i  
E lak to t l i r i x  v i r i d i s  
Cruc igenia  i r r e g u l a r i s  
Ankistrodesmus f a l c a l u s  
U l o t h r i x  sp.  
Pediastrum s i m p l e x  

< *  
C 

< 

C .  1 < C 

< C C 

< C 

C C 
< C < < 

< 
< C 

< 
C < < 

5 4 3 3 2 
2 < 1 1 1 

1 2 1 C 

C < C 

C 

<' 

< 

< 
C .  

C 

C C 

< 

< 

< 

25 



Taxon S i t e  1 Site 2 Sitc 3 S i t c  4 .Site 5 
c 

Bacillariophyceae 
Attheya zachariasi 
Cyclo tella 1 
Melosira varians 1 
Melosira granulata 19 

< 
< 
4 

. 
< 
1 

1 

7 '  3 

Achnanthes 
Fragilaria 

. Frustulia 
Navicula 
Pinnularia 
Rhopolodia 
Surirella 
Synedra 
Cymbella 
Euno t ia 

< 
< 

4 

1 

11 

< 

< 

< C 

C < 
2 1 .  
< 
< '  < 

3 3 
C 

< 

Cyanophyceae 

Euglenophyceae 

Pyrrhophyceae 

Cryptophyceae 

SUMMARY 

56 83 ' _  81 

1 < 1 

? 4 4 

1 .  2 1 

88 

1 

3 

< 

93 

1 

3 

Chrysophyceae < < < 

Conj ugatophyceae < < 

Chloroph yceae < .  < < < 

Bacillariophyceae 36 10 13 ' 7  

* < = <I% 

< 

2 



Table 9 - Phytoplankton enumeration data from Ricks Pond for 3 August 1978 

Organisms per 1 iter . 
S i t e  1 Site 2 Site 3 ::ite 4 site 5 Taxon 

. .- - 

Cyanophyceae 
Anabaeae sp. 
Oscillatoria spp. 

Euglenophyceae 
Colacium vesiculosum 
Euglena spp. 
Phacus suecia 
Trachelomonas spp. 

pyrrhophyceae 
Ceratium hirundinella 
Peridinium spp. 

Cryptophyceae 
Cryp toinonas 

Chrysophyceae 
Dinobryon divergens 

Ch 1 or o p h y c ea e 
Gloeocystis botryoides 

Bacillariophyceae 
Cymbella 
N & i cu 1 a 
Pinnularia 

19,600 
2,400 

20,800 
13,610 

2,400 

6,400 
14,400 

9,600 
8,800 
100 
400 

400 3,200 400 
2,000 6,800 1 , 400 

6,800 3,600 9,000 
6,400 4,400 11,200 

2,000 800 400 

, .  

8,400 2,000 400 
48,400 ' 5,600 6,400 3,200 2,000 

1,090 1,200 1,200 80 0 

* .  

100 100 1,600 

100 
1,600 

100 

100 

' TOTAL 
118,400 48,700 27,200 22,100 25,800 

27 



SUMMAKY 

Site 1 - Site 2 Site 3 Site 4 Site 5 

Cyanophyceae 22,000 20,800 2,400 10,000 1 , 800 

Euglenophyceae 36,800 18,900 15,200 8,800 21,200 

pyrrhophyceae 56,800 7,600 6,800 3,200 2,000 

Cryptophyeeae 1,000 1,200 1,200 800 

Chrysophyceae 100 100 1,600 

Chlorophyceae 

Bacillariophyceae 

.. 

100 

1,700 100 



Table 10 - Relative Density (%> of Phytoplankton from Ricks Pond, 
(Sites 1 - 5)  - 3 August 1978. 

Taxon Relative Density' ( X )  
Site 1 Site 2 Site 3 S i t e  4 Site 5 

Cyanophyceae 
Anabaeae sp. 
Oscillatoria spp. 

Euglenophyceae 
Coacium vesiculosum 
Euglena spp. 
Phacus suecia 
Trachelomonas spp. 

Pyrrhophyceae 
Ceratium hirundinella 
Peridinium spp. 

Cryptophyceae 
Cryptomonas 

Chrysophyceae 
I! Ino b r yo n diver g en s 

Chlorophyceae 
Gloeocystis botryoides 

Bacillariophyceae 
Cvmbel la 
Navicula 
Pinnu la r ia 

17 13 
2 30 

1 
7 

14 
31 

2 
5 

18 20 25 16 
11 la 24 20 

2 1 7 4 
< *  

7 4 . 1  
41 11 24 1 4  

37 
43 

2 

8 

1 .  2 4 

- .  
< < 6 

< 

< 
1 

3 

29 



S i t e  1 S i t e  2 S i t e  3 S i t e  4 S i t e  5 
/ 

Cyanophyceae 

Euglenophyceae 

pyrrhophyceae 

Cryptophyceae 

Chrysophyceae 

Chlorophyceae 

Bacillariophyceae 

19 

31 

4 8  

. 1  

< 

1 

43 

39 

16 

2 

< 

< 

30 

. .  

9 

56 

25 

1 4  

6 

45 

40 

14 

7 

82 

8 

3 

< 



SITE 6 

x, 

Table 11 - Relative density ( X )  of algae in the periphyton communi y 
(10 July 1978, Gulpha Creek samples). 

Genus - Class 
Lyngbya - Cyanophyceae 
Navicula - Bacillariophyceae 
Gomphonema - Bacillariophyceae 
Synedra - Bacillariophyceae 
Cyclotella - Bacillariophyceae 
Achnanthes - Bacillariophyceae 
Audouinella - Rhodophyceae 
Melosira - Bacillariophyceae 
Cymbella - Bacillariophyceae 
Oscillator ia - Cyanophyceae 
Synechocystis - Cyanophyceae 
Nitzchia - Bacillariophyceae 
Fiustulia - Bacillariophyceae 
Cocconeis - Bacillariophyceae 
Eunotia - Bacillariophyceae 
Oedogonium - Chlorophyceae 

SUMMARY 

Bacillariophyceae 

Cyanophyceae 

Rhodophyceae 

Chlorophyceae 

31 
16 
8 
7 
7 
6 
6 
5 
3 
3 
2 
2 
1 
1 
1 
1 

57 

36 

6 

1 

t 



Toblc 11 (Con t i .nucd) 

SITE 7 

Genus - Class 

Anabaena - Cyanophyceae 
Synedra - Baci l la r iophyceae  
Navicula  - Baci l la r iophyceae  
Audouinel la  - Rhodophyceae 
Lyngbya - Cyanophyceae 
O s c i l l a t o r i a .  - Cyanophyceae 
Melos i ra  - Baci l la r iophyceae  
S u r i r e l l a  - Bac i l l a r iophyceae  

Cyanophyceae 

Bzc i l l a r iophyceae  

F.3odophyceae 

% 

80 
5 
4 
4 
2 
2 
1 
1 

84 

12 

4 

32 



Cyanophyceae 

Chlorophyceae 

SITE 8 

SUMMARY 

93 

7 



' SITE ' 9  

% Genus - Class 

Oedogonium - Chlorophyceae 
Calothrix - Cyanophyceae 
Nitzschia - Bacillariophyceae 
Spirogyra - Conjugatophyceae 
Tolypothrix - Cyanophyceae 
Navicula - Bacillariophyceae 
Cymbella - Bacillariophyceae 
Rliopolodia - Bacillariophyceae 
Melosira - Bacillariophyceae 
Cocconeis - Bacillariophyceae 
Surirella - Bacillariophyceae 
Lyngbya - Cyanophyceae 
Audouinella - Rhodophyceae 

Chlorophyceae 

Bacillariophyceae 

Cyanophyceae 

Conjugatophyceae 

Rhodophyceae 

SUMMARY' , . 

68 
8 
6 
4 
3 
2 
2 
1 
1 
1 
1 
1 
1 

68 

15 

12 

4 

1 



Table l l ( C o n t 1 n u c d )  

Genus - Class 

SITE 10 

x 

Stigeocloniurn - Chlorophyceae 
Lyngbya - Cyanophyceae 
Melosira - Bacillariophyceae 
Cyclotella - Bacillariophyceae 
Cymbella - Bacillariophyceae 
Cocconeis - Bacillariophyceae 
Navicula - Bacillaricphyceae 
Anabaena - Cyanophyceae 
Coleochaete - Chlorophyceae 
Pandorina - Chlorophyceae 

85 
4 
2 
2 
1 
1 
1 
1 
1 
1 

Chlorophyceae 

Bacillariophyceae 

Cyanophyceae 

SUMMARY 

87 

8 

5 



Table 11 (Continued) 

SITE 11 

Genus - Class 

Anabaena - Cyanophyceae 
Oscillatoria - Cyanophyceae 
Melosira - Bacillariophyceae 
Cyclotella - Bacillariophyceae 
Surirella - Bacillariophyceae 
Euglena - Euglenophyceae 
Trachelomonas - Euglenophyceae 
Chantransia-stage - Rhodophyceae 

x 

81 
13 
1 
1 
1 
1 
1 
1 

SUMMARY 

Cyanophyceae 

3acillariophyceae 

Euglenophyceae 

Rhodophyceae 

94  

; 3 

2 

1 

36 



Table ll(Continucd) 

SITE 12 

Genus - Class 

Aphanocapsa - Cyanophyceae 
Oscillatoria - Cyanophyceae 
Anabaena - Cyanophyceae 
Gomontia - Chlorophyceae 

I .  Cyanophyceae 

Chlorophyceae 

x 

84 
10 

5 
1 

SUMMARY 

99 

1 

. .  

. .  



Table l l , ( C o n t l n u c J )  

SITE 13 

Genus - Class 
Rivularia - Cyanophyceae 
Phormidium - Cyanophyceae 
Gomontia - Chlorophyceae 

SUMMARY 

Cyanophyceae 

Chlorophyceae 

x 

96 
3 
1 

99 

1 



Table  11(Cont inued)  

SITE 14 

Genus - Class 

Rivularia - Cyanophyceae 
Phormidium - Cyanophyceae 

x 

87 
13 

SUMMARY 

Cyanophyceae 100 

39 



x 
Genus - Class 

.Rivularia - Cyanophyceae 
Phormidium - Cyanophyceae 

t Synedra - Bacillariophyceae 

Cyanophyceae 

Bzcillariophyceae 

SUMMARY 

. 

95 
4 
1 

99 

1 



Table 12 - Taxonomic list of organisms associated with the periphyton 
community . 

Chlorophyceae 
Coleochaete 
Gomontia 
Oedogonium 
Pandor ina 
Stigeoclonium 
Ulothrix 

Conjugatophyceae 
Spriogyra 

Euglenoph yceae 
Euglena 
Trachelomonas 

Pyrrhophyceae 
Peridinium 

Rhodophyceae 
Audouinella 
Chantransia - stage 

Bacillariophyceae 
Achnanthes 
Cocconeis 
Cyclotella 
Euno t ia 
Frus tulia 
Comphonema 
Hclosira 
Navicula 
Nit zschia 
Rhopolodia 
Surirella 
Synedra 

Cyanophyceae 
Anabaena 
Aphanocapsa 

Oscillatoria 
Phormid ium 
Rivularia 

LYngbYa 

. .  



AQUATIC VEGETATION 

The h igher  forms of  a q u a t i c  vege ta t ion  occur r ing  i n  Ricks 

pond and t h e  Gulpha Creek dra inage  were sampled and i d e n t i f i e d .  

The r e l a t i v e  abundance and d i s t r i b u t i o n  of  t h e s e  roo ted ,  vascu la r  

p l a n t s  were determined by sampling them a t  each f i s h  c o l l e c t i n g  

s i t e  (F igure  7 ) .  Seven kinds of  h ighe r  p l a n t s  were found i n  t h e  

s tudy  area ( t h r e e  s p e c i e s  i n  Ricks Pond, and f i v e  s p e c i e s  i n  t h e  

Gulpha Creek d ra inage ) .  

The v e g e t a t i o n  i n  Ricks Pond w a s  confined t o  w i t h i n  two meters 

of t h e  bank, and t h e r e  w a s  no real  "vegeta t ion  problem" i n  t h e  pond 

during t h e  p re sen t  s tudy.  M i l f o i l  (Myriophvllum spJ w a s  t n e  most 

abundant form and occurred a l l  around t h e  pond margin. The water 

l i l y ,  Nymphaea, w a s  t h e  next most common v a s c u l a r  p l a n t  i n  t h e  pond, 

occur r ing  i n  f o u r  pa tches  (approximately 10-15 m ) along t h e  n o r t h  

bank. The t h i r d  form of h igher  a q u a t i c  p l a n t  w a s  t h e  c a t t a i l ,  

Typha l a t i f o l i a ,  which occurred i n  two small pa tches  a long  t h e  

no r th  bank nea r  t h e  f o o t  b r idge .  

2 

Rooted a q u a t i c s  were gene ra l ly  sparse a long  t h e  stream 

s e c t i o n s  i n v e s t i g a t e d .  I n  f a c t ,  1 3  of t h e  2 8  f i s h  sampling s i tes  

( 4 6 % )  had no h igher  a q u a t i c  p l a n t s .  The most common p l a n t  i n  t h e  

c reeks  w a s  t h e  water willow (Dianthera) ,  which w a s  u s u a l l y  found 

a long  r i f f l e  and pool margins, and i n  a few cases, extended t h e  

width of t h e  stream ac ross  shal low,  slow r i f f l e s .  It occurred a t  

10 (36%) of t h e  sampling s i tes .  The only  o t h e r  widespread a q u a t i c  

p l a n t  i n  t h e  Gulpha Creek dra inage  w a s  t h e  m i l f o i l  (Myriophyllum), 

which occurred throughout t h e  main Gulpha Creek and i n  Middle Branch, 

bu t  w a s  much more abundant i n  t h e  upper h a l f  of  t h e  dra inage .  

w a s  found a t  e i g h t  (29%) l o c a l i t i e s .  Water cress (Nasturtium 

It 

4 2  



Figure  7 - Map of t h e  s tudy area showing the f i s h  sampling si tes.  i 

f 

4 3  



o f f i c i n a l e )  w a s  found i n  s p a r s e  patches i n  a headwater t r i b u t a r y  

of Gulpha Creek i n  DeSoto Park,  and a t  one l o c a l i t y  i n  t h e  upper 

p a r t  of Middle Branch. 

c l e a r  s p r i n g s .  

Park nea r  t h e  water c r e s s  patches.  The f i f t h  s p e c i e s  of h ighe r  aqua t i c  

p l a n t  found i n  t h e  Gulpha Creek drainage w a s  t h e  r i ve r  weed, 

Podostemum ceratophyllum. 

a t  one l o c a l i t y  i n  East Gulpha Creek. 

where i t  w a s  a t t a c h e d  t o  rocks.  

It occurred i n  i t s  t y p i c a l  h a b i t a t  of cool ,  

The h o r s e t a i l  ( w i s e t u r n )  w a s  found on ly  i n  DeSoto 

S m a l l  patches of t h i s  s p e c i e s  w e r e  found 

It occur red  in a r i f f l e  a r e a ,  

44 



ZOOPLANKTON 

METHODS 

Zooplankton samples were taken from e s t a b l i s h e d  c o l l e c t i n g  

s t a t i o n s  (F igu res  5 and 6 )  w i t h i n  t h e  Ricks Pond d r a i n a g e  system 

on 10-11 J u l y  1978. Pond samples  ( S t a t i o n s  1-5) were ob ta ined  by 

t a k i n g  v e r t i c a l  tows, bottom t o  s u r f a c e ,  u s ing  a 1 2  cm a p e r t u r e  

Wisconsin plankton n e t  equipped wi th  no. 20 mesh. S t r e a m  samples 

were c o l l e c t e d  by s t r a i n i n g  100 1 of water through t h e  Wisconsin ne t .  

All samples were concentrated t o  100 m l  and preserved i n  3% formalin.  

A second series of samples w a s  taken from Ricks Pond on 3 August 1978. 

I n  t h e  l a b o r a t o r y ,  two 1 m l  subsamples w e r e  taken from each 

sample and counted d i r e c t l y  in a Sedgewick-Rafter count ing c e l l  a t  

a magn i f i ca t ion  of 125x. When Chaoborus sp. occur red ,  a l l  specimens 

i n  t h e  e n t i r e  sample were counted. 

RESULTS 

The zooplankton d a t a  a re  p resen ted  i n  Tables  13-19. Raw counts 

were converted t o  organisms p e r  l i t e r  ( o / l )  i n  Tables  13 and 14, 

and t o  r e l a t i v e  d e n s i t y  va lues  (Tables 15 and 1 6 ) ,  t h e  l a t t e r  being 

expressed as pe rcen tages  of t o t a l  organisms f o r  each s t a t i o n .  

Tables 1 7  and 18 show t h e  d a t a  f o r  t h e  August 3 Ricks Pond samples .  

A taxonomic o u t l i n e  of a l l  zooplankton organisms recorded 

This  from t h e  Ricks Pond drainage system is given i n  Table 19.  

l i s t  may no t  b e  complete s i n c e  i t  w a s  compiled on ly  from t h e  

subsamples enumerated; i .e. ,  a q u a l i t a t i v e  a n a l y s i s  of each e n t i r e  

sample could no t  be conducted w i t h i n  t h e  a l lowab le  t i m e  frame. 

As a n  a d d i t i o n a l  no te ,  t h e  v i r t u a l  absence of  zooplankton from 

Gulpha Creek and East Gulpha Creek is  not  s u r p r i s i n g .  L o t i c  
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Table 13 Zooplankton enumeration ana lys i s ,  Ricks Pond, 11 July 1978. 
Data are expressed as organisms per l i t e r  (o/l). 

Rotator ia 
. Anuraeopsis sp. 

Asplanchna sp. 
Collotheca sp. 
Conochiloides sp. 
Conochilus sp. 
Euchlanis  sp. 
Kel l ico t t ia  sp. 
Keratella sp. 
Monostyla sp. 
Phi lodina sp. 
Pla ty ias  sp. 
Polyarthra sp. 
Ptygura sp. 
Synchaeta SP. 
Trichocerca spp. 
Unident . bdel lo id  

Statione 
1 

7.36 
73 60 

11.04 

88 . 72 

3.68 

3.68 
Total Rotatoria 187 . 68 

Cladocera 

Bosrnina sp. 18 . 40 
Ceriodaphnia spp. 3.68 
Diaphanosoma sp. 3.68 

Total Cladocera 25.76 

Copepoda 

nauplius 154.56 
cope podid 
Cyclopoida 3.68 
Calanoida 7.36 

Tota l  Copepoda 165.60 

Chaoborus sp. 

Total Organisms 379.04 

2 

7.35 
14 . 70 
46.55 

22 05 
7.35 

46.55 

12 e 25 

9.80 

166.60 

4.90 
9.80 
2.45 

17 15 

100.45 

7.35 

107 6 80 

291 55 

4 6  

3 

37 92 
3.16 

3.16 
3.16 

66.356 

3.16 
3.16 

3.16 

3.16 

6.32 

132 . 72 

6.32 
3.16 
6.32 
15 . 80 
50.56 
3.16 

53 72 

202.24 

4 

11.52 

44.16 

3.84 
5.76 
7.68 

53.76 

1.92 
1.92 
1.92 
3.84 

136 32 

1.92 
40.32 

42.24 

51.84 
3.84 
7.68 

63 36 

241.92 

5 

1.58 
3.16 

112.18 
3.16 

15 . 80 
6.32 
4.74 

18 . 96 
1.58 

18 . 96 
4.74 
1.58 

192 . 76 

20.54 ' 

1.58 
1.58 

23 70 

1.26 

217 72 



- __ - 

m b l e  1 4  Zooplankton enumeration ana lys i s ,  Gulpha Creek (Stat ions 6-12) 
and East Gulpha Creek (S ta t ions  13-15), 10 July 1978. 
expressed ao organisms per l i t e r  (o/l). 

Data a r e  

Sta t ions  
6 7 a 9 .  

~o ta t o r i a  
Anuraeopsis sp. 

Collotheca sp. 
Conochiloides sp. 
Conochilus sp. 
Ehchlanis SP. 
K e l l i c o t t i a  sp. 

Monostyla ep. 

P l a t y i a s  sp. 
Palyar thra  sp. 
Ptygura sp. 
Synchaeta sp. 
Trichocerca spp. 
Unident. bde l lo id  

Asplanchna sp. 0.50 

Keratella 6p. 1.50 

Philodina sp. 0.50 

Total Rota tor ia  2.50 

Cladocera 

Bosrnlna sp. 
Ceridophnia epp. 
Diaphanosoma sp. 

Total Cladocera 

Copepoda 

naupl ius  
copepodid 
Cyclopoida 
Calanoida 

1.00 

Total Copepoda 1.00 

Chaoborus sp. 

Total organisms 3.50 

0.50 1.00 0.50 
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Table 15 - Zooplankton re la t ive d e n s i t i e s  (%>, Ricks Pond, 11 J u l y  1978. 
Data are expressed as percentages of  t o t a l  organisms f o r  each 
s t a t i o n .  

STAT1 ONS 

3 5 - 4 - - 2 - 1 - 

Rota t oria 
Anuraeopsis sp. 

Collotheca sp. 19.42 
Conochiloides sp. 

Asplanchna sp. 1.94 

Conochilun sp. 2.91 
Euchlanis ape 
Kel l ico t t ia  sp. 
Keratella sp. 23.30 
Honostyla sp. 
Phi lodina sp. 

Polyarthra sp. 
Ptygura Spa 
Synchaeta sp. 
Wichocerca spp. 
Unident. bdelloid 0.97 

Total Rota tor ia  49.51 

P l a t y i a s  sp. 0.97 

2.52 
5.& 

15.97 

7.56 
2.52 

15 . 97 

4.20 

3.36 

57 14 

18 75 
1.56 
1.56 
1.56 

32 81 

1.56 
1.56 
1.56 

1.56 
3.13 

65.61 

r.18 
1.45 

51 52 
1.45 
7.26 
2.90 

8.71 
0.73 

8.71 
2.18 
a 7 3  

87 . 82 

Cladocera 

Bosmina sp. 4.85 1.68 3.13 Ob79 

Diaphanosoma sp. 0.97 0.84 3.13 
Ceriodaphnia spp. 0.97 3.36 1.56 16 b 91 

Total Cladocera 6.79 5.88 7.82 17 70 

COPepoda 
naupl ius  40.78 34.45 25.00 21 b 43 9.43 

Cyclopoida 0.97 3.17 0.73 

Total Copepoda 43.69 36 . 97 26 . 56 26 6 19 10.89 

copepodid 1.56 1.59 0.73 

Calanoida 1.94 2.52 

Chaoborus sp. 0.58 
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Zooplankton r e l a t i v e  d e n s i t i e s  ($1, Gulphn Creek ( S t a t i o n s  6-12) 
and fist Gulpha Creek ( S t a t i o n e  13=15), 10 July 1978. 
expressed as percen tages  of t o t a l  organisms for each s t a t i o n ,  

Data are 

S t a t i o n s  
6 7 8 9 10 11 '12 13 14 15 

R o t a t o r i a  
Anuraeopsis sp. 
Asplanchna 8p. 14.29 
Col lo  theca  sp. 
Conochiloidee sp, 
Conochilus Sp. 
Euchlanis  sp. 
K e l l i c o t t i a  sp. 
K e r a t e l l a  sp. 42.86 
Monostyla sp. 
Phi lod ina  sp. 14.29 
P l a t y i a s  sp. 
P o l y a r t h r a  sp. 
F tygura  SP. 
Synchaeta sp. 
Wichocerca  spp. 
Unident. b d e l l o i d  

Cladocera 

Bosmina sp. 
Ceriodaphnia spp. 
Diaphanosoma sp, 

Total Cladocera 

copepodid 
Cyclopoida 
Calanoida 

!Total Copepoda 28 57 

Chaoborus sp, 

I 

28.57 

- 100.00 loo.do 100.00 

100.00 

100.00 



Table 1 7  Zooplankton enumeration acnalyeia, Ricks Pond,..3 August 1978. 
Data are expressed a8 organisme per l i t e r  (o/l). 

Stat ions 
1 

Rotatoria 
Anuraeopsia BP. 

Collotheca sp. 33.12 
Conochiloides s p  
Conochilus sp. 375.36 

Kellicottia sp. 11.04 
Keratella sp. 559.36 
Honostyla sp. 
Phi lodina sp. 
P h t y i a s  sp. 
Polyarthra sp. 
Ptygura sp. 
Synchaeta sp. 
Trichocerca spp. 14.72 
Unident. bde l lo id  

Total Rotatoria 1,012.00 

b p h l c h n a  Sp. 14.72 

Euchlania sp. 3.68 

Cladocera 

B O S m h  Sp. 58 . 88 
Total Cladocera 58.88 

Ceriodaphnia spp. 
Maphanosoma sp. 

copema 
nauplius 44.16 

Cyclopoida 
Calanoida 

copepodid 3.68 

To ta l  Copepoda 47.84 

Chaoborus sp. 

2 

2.45 
19.60 
7.35 

56 . 35 

144.55 
22 05 

2.45 

254 . 80 

24.50 
17 15 
19 . 60 
7.35 

68.60 

0.20 

323.60 

3 

6,32 
31 60 
3.16 
3.16 

34 76 

6.32 
154.84 

240.16 

3.16 

3.16 

25.28 

25.28 

0.06 

268 . 66 

: 4 
65.28 
9.60 
7.68 

23.04 

15.36 
72.96 

1.92 

3*48 

199.68 

26 . 88 
5.76 

.3.a4 
1.92 

38.40 

0.27 

238 35 

. 5  

156 .42 

3.16 

52 . 14 
53 72 

1.58 

9.48 

276 50 

1.58 

1.58 

25 . 28 

1.58 

33 . 18 
6.32 

2.24 

313.50 
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Table 18 ZoOp~anktOII r.,elative dens i t i s8  (%>, Ricks Pond, 3 August 1978. 
Data are expressed a8 percentages of total organisms for each 
B ta tion . 

Station8 
1 

~o ta t oria 
Anuraeopoie sp. 
Asplanchna sp. 1.32 
Collotheca sp. 2.96 
Conochiloides 8p. 
Conochilus ap. 33.55 

Ke l l i co t t ia  sp. 0.99 
Keratella sp.  50.00 
Nonostyla sp. 
Philodina ap. 
Platyiae sp. 
Polyar thra  ap. 
Ptygura sp. 
Synchaeta sp. 
Trichocerca spp. 1.32 
Unident. bdelloid 

T o t a l  Rotatoria 90.47 

Euchlanis sp. 0.33 

Cladoc era 
Bosmita sp. 5.26 
Ceriodaphnia spp. 
MaphaaOSOma Spa 

T o t a l  Cladocera 5.26 

Copepoda 

nauplius 3.95 
copepodid 0.33 
Cyclopoida 
Calanoida 

Total Copepoda 4.28 

Chaoborus sp. 

2 

0.76 
6.06 

17.41 

6.81 
44.67 

2.27 

0.76 

78 74 

7.57 
5 . 9  
6.06 
2.27 
21 . 20 
0.06 

51 

3 4 

2.35 27.39 
11.76 4.03 
1.18 3.22 
1.18 
12.94 ' 9.67 

. 2.35 6.44 
57.63 9.61 

89.39 

9.41 

9,41 

0.02 

0.81 

1.61 

83 78 

11.28 

0.81 

2.42 
1.61 

16 . 12 
0.11 

5 

49.89 

1.00 

16.63 
17.14 

0.3: 

3.02 

88.18 

0.50 

0.50 

8.06 
2.02 
0.50 ' 

10.58 

0.71 



Table 1 9  Taxonomic o u t l i n e  of the zooplankton 
Ricks Pond Drainage System. 

Phylum R o t a t o r i a  
C l a m  Bdel loidea 

Family Ph i lod in idae  
Ph i lod inn  sp .  

U n i d e n t i f i e d  b d e l l o i d  
C l a s s  Monogononh 

Order Ploima 
Family Brachionidae 

Euchlanis  ape 
K e l l i c o t t i a  boe ton iens i a  
Keratella c o c h l e a r i s  

h l W E l C O p 8 ~ S  6 P e  

P l a t y i a s  p a t u l u s  
Family Lecanidae 

Monostyla sp. 
Family Tr i choce rc idae  

Wichoce rca  capucina 
T. slmilis 

FamTly AsFlanchnidae 
Asplanchna priodonta 

Family Synchaetidae 
Synchaeta sp. 

Order F l o s c u l a r i a c e a e  
Family F l o s c u l a r i i d a e  

Ptygura sp. 
Family Conochilidae 

Conochiloides q. 
Conochilus s p .  

Order Collothecaceae 
Family Collothecidae 

Co l lo theca  sp, 

Phylum Arthropoda 
Class Crustacea 

Subclass Brmchiopoda 
Order Cladocera 

Family S id idae  

organisms ident i f ied  from the 

Dikphanosoma leuchtenbergianum 

Bosmina l o n g i r o s t r i s  

Ceriodaphnia l a c u s t r i s  
C. qundrangula 

Family Ihsminidae 

Family Wphnidae 

Subc la s s  Zopepoda 
Order Eucopepoda 

Immature s t a g e s  
n a u p l i u s  
copepodid 

Mature s t a g e s  
Suborder Cyclopoida 
Suborder Calanoida 

Class I n s e c t a  
Order Dip te ra  

Family Cul i c idae  
Chooborus ep. 
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systems of t h i s  s o r t  would not  be  expected t o  suppor t  autochthonous 

zooplankton communities. The very  occas iona l  specimens encountered 

must be  cons idered  a c c i d e n t a l .  
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BENTHOS 

MXTHODS 

The b e n t h i c  macro inver tebra tes  were sampled a t  t h e  same f i v e  

s t a t i o n s  i n  Ricks Pond and t h e  same t e n  s t a t i o n s  i n  Gulpha Creek 

(F igures  5 and 6)  as  were t h e  phytoplankton ,  per iphyton ,  and 

zooplankton.  F ive  samples were t aken  from Ricks Pond on 11 J u l y  1978, 

u s ing  an Ekman bottom dredge ( s t a t i o n s  1 - 5 ) .  Seven samples were taken 

from Gulpha Creek ( s t a t i o n s  6-12), and t h r e e  samples w e r e  t aken  from 

East Gulpha Creek ( s t a t i o n s  1 3 - 1 5 ) ,  us ing  a Surber  square-foot 

sampler  on 10 J u l y  1978. Two Surber  samples were taken  a t  each 

stream l o c a l i t y .  A l l  samples were preserved  i n  5% formalin.  

P r i o r  t o  t h e  sampling a t  t h e  e s t a b l i s h e d  s t a t i o n s ,  b e n t h i c  

organisms w e r e  preserved a t  s e v e r a l  l o c a l i t i e s  on 23 and 24 

June  1978, dur ing  a prel iminary f i s h  survey  of t h e  s tudy  a rea .  

These b e n t h i c  forms were captured ,  a long  w i t h  t h e  f i s h e s ,  a t  t h e s e  

s i tes  i n  4'  x 6 '  nylon minnow s e i n e s  of  one-e ig l th inch  mesh. 

RESULTS 

A l l  b e n t h i c  samples were hand s o r t e d  i n  t h e  l a b o r a t o r y ,  

and a l l  specimens i n  each sample w e r e  i d e n t i f i e d  t o  a t  l eas t  t h e  

g e n e r i c  l eve l  where poss ib l e  and enumerated. 

are  p resen ted  i n  Tables 20-24 f o r  t h e  1 5  e s t a b l i s h e d  sampling s t a t i o n s .  

Tables  20 and 2 1  l i s t  t h e  number of organisms contained i n  each 

The enumeration d a t a  

sample; Tables  22 and 23 list t h e  pe rcen tage  of t o t a l  organisms f o r  

each s p e c i e s  by s t a t i o n ;  and Table  24 con ta ins  a taxonomic summary of 

a l l  b e n t h i c  organisms taken i n  t h e  f i f t e e n  samples from Ricks Pond and 

Gulpha Creek. 

The d i f f e r e n t  kinds of b e n t h i c  organisms c o l l e c t e d  i n  t h e  



- 

. 0 ab le 20 - Benthos enumeration d a t a ,  Gulpha Creek, 10 J u l y  1978 
(number of organisms i n  each sample) 

T r i c l ad ida  
Dugesia sp .  

Lumb r i c i d a e  
Glossiphoni idae 

mi co 1 i da e 
Vivipar idae 
planorbidae 

h c y l i d a e  
Helisoma s p .  

F e r r i s s i a  s p .  

k t a c i d a e  

co r y  da  1 i da e 

Hep t o g e n i i d a e  

Orconectes s p .  

Chauliodes sp .  

Stenonema sp .  

Heptagenia sp .  
I sonych ia  s p  . 

Hydropsychidae 
Cneumatopsyche sp .  

Helicopsychidae 
Helicopsyche ‘sp.  

Phil  o p o t a m i  da e 
Chimarra s p .  

P e r l i d a e  
Neoperla s p .  

Tendip end idae  
Pentoneura sp .  

Tabanidae 
Tabanus s p .  

Psephenidae 
Psephenus h e r r i c k i  

Elmidae 
Coenagrionidae 

i I Bae t id i ae  

TOTALS 
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Table 21 - Benthos enumberation d a t a ,  Ricks Pond, 11 J u l y  1978 
(number of organisms i n  each sample) 

STATIONS 

L a b  r i c i  da e 25 20 30 7 

culcidae 
Chaoborus s p .  1 53 24 76 

t I Tipul idae 
T i n i i l n  s n .  A-r--- 

- - 
26 73 

4 
- 
58 

- 
83 

119 

- 
119 



1 Table 22 - Benthos enumeration data (percent of t o t a l  organisms in each sample) 
Gulpha Creek, 10 July 1978. 

STATIONS 

Tricladida . 

Dugesia sp. 

Lumb r i c. i d ae 

blossiphoniidae 

bnicol idae 
Vivi pari dae 
planorb idae 

Ancy 1 i dae 
Helisorna sp. 

Fer.r i s s  i a sp 

Astac i dae 
Orconectes sp. 

4.88 0.56 .* 

15.00 25.00 1.41 

1.69 

8.33 21.95 83.15 26.76 
0.56 

0.56 

15.00 2.11. 

0.56 

Coryda 1 i dae 

Hep togen i i dae 
Chaul iodes sp .  4.88 

Stenonerna sp. 5.00 50.00 56.10 
Heptagenia s p .  5.00 

Bae t i dae 
lsonychia sp. 

Hydropsych i dae 
Cheumatopsyche sp. 2.43 

Helicopsychidae 
Helicopsyche sp. 

Phi lopotamidae 
Chimarra sp. 

Per1 idae 
Neoperla sp .  

Tendi pend i dae 

Taban i dae 
Tabanus sp .  

Psephen i dae 
Psephenus herricki 16.67 4.88 

E l n i i  dae 4.88 
Coc na g r i on i da e 

Pentoneura sp. 60.00 

6.45 

* 4.35 5.71 18.92 23.3 

58.06 8.70 
30.43 5.71 

3.23 5.71 1.35 6.6; 

. _  
* .  

20.42 3.23 30.43 48.57 16.22 3.3: 

3.93 3.23 8.57 12.16 

7.87 47.18 6.45 17.14 . .  6.67 

8.11 

0.56 16.13 .’ 

14.86 6.67 0.70  

; 13.04 . .  

2.70 

8.70 8.57 22.97 .53.33 
3.23 2.70 

0.56 ’0.70 4.35 
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Table  23 - Benthos enumeration d a t a  (pe rcen t  of t o t a l  organisms i n  each 
sample) ,  Ricks Pond, 11 J u l y  1978 

STATIONS 
1 2 3 4 5 

Lumb r i  c i d a e  96.15 27.40 51.72 8.43 

Culc idae  
Chaoborus sp .  3.85 72.60 41.38 91.57 100.00 

Tip  u l  i da e 
T i p u l a  sp .  6.90 
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Ricks Pond and the Gulpha Creek drainage system at the 
1 5  sampling stat ions.  

phy 1 urn P1 a ty he 1 mi n thes 
Class Turbellaria 

Order Seriata 
Sub-order Tricladida 

Dugesia sp. 

Phy 1 urn 'Anne 1 i da 
Class Oligochaeta 

Haplotaxida 
ly Lumbricidae 

Order 
Fam 

Class H 
Order 

Fa rn 

rud i nea 
Arhynchobdcllida 
ly Glossiphoniidae 

Phylum Mol luska 
Class Gastropoda 

Order. Ctenobranchiata 
Family Amnicolidae 
Family Viviparidae 

Family Planorbidae 
Order Pulmonata 

Helisoma sp. 
Fami ly A n c y r d a e  

Ferrissia 9. 

Phvl um Arthropoda 
Class Crustacea 

Order Decapoda 
Family Astacidae 

Orconectes re. 
Class Insecta 

Order Mega 1 op tera 
Fami ly Corydal idae 

Chaul iodes sp. 
Order Ephemenoptera 

Family Heptageniidae 
Stenonema - sp. 

Fami 1 y Baet i dae 
lsonychia sp. 

Order T r  i chop t z a  

. Heptagenia sp. 

Fanii 1 y Hydropsych i dae 
Cheumatopsyche sp. 

Fami 1 y He 1 i c o p s y c K d a e  
He1 i copsyche sp. 

Family Phi lopotamidae 
Chimarra re. 

Order P 1 ecoptera 
Fanii ly Per1 idae 

Neoperla 2. 
Order Diptcra  

. Fanii 1 y Tcnd i pcnd i dac 

. .  

- . .  . .  

I 

Pcntancura x. 
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'I'able 2 4 .  - (continued) 

Family Culicidae 

Family Tipul idae 

Fami l y  Elmi dae 

Family Coenagrionidae 
Order Odona ta 



p r e l i m i n a r y  samples of 23 and 24 June 1978, are l i s t e d  i n  Table 25 

a long  w i t h  t h e  number of c o l l e c t i o n s  i n  which they  appeared. Only 

t h e  d ragonf ly  l a r v a e ,  Hagenium b r e v i s t y l u s ,  and two u n i d e n t i f i e d  s p e c i e s  

i n  t h e  f a m i l i e s ,  Aeschnidae and Gomphidae, were found exc lus ive ly  i n  

t h e s e  p r e l i m i n a r y  samples and n o t  i n  t h e  la ter  samples taken a t  t h e  

1 0  s t a t i o n s  i n  Gulpha Creek. 



Table 25,- Summary o f  b e n t h i c  organisms i d e n t i f i e d  from t he  
p r e l i m i n a r y  Gulpha Creek survey of  23,  24 June 1978, 

Benthic  organism Number of c o l l e c t i o n s  
appeared i n  

Lmbricidae 

Amnicolidae 

Astacid ae 
Orconectes  sp, 

Corydal idae  
Corydalus c o r n u t u s  

Hep t o g e n i i d a e  
Stenonema s p .  
Heptagenia  sp, 

Helicopsgche sp. 

Cheumatopsyche sp, 

He1 icop eyc h idae  

Hydrop syc  hid ae 

Paep henfd ae 
. PsephenuS h e r r i c k i  

Ae schnidae  

Gomphidae 

U n i d e n t i f i e d  sp, 

- 
Haaenius b r e v i s t y l u s  
U n i d e n t i f i e d  s p ,  

1 

6 

11 

1 
1 

1 

1 

1 

1 

1 
1 



FISHES 

METHODS 

A survey of t h e  f i s h e s  of Ricks Pond and t h e  Gulpha Creek 

drainage w a s  conducted from 1 June 1978, through 21  August 1978. 

T h i r t y  two samples of f i s h e s  were c o l l e c t e d  from 29 l o c a l i t i e s  

throughout the s tudy  area (F igure  7 )  t o  determine t h e  d i s t r i b u t i o n a l  

p a t t e r n s  of t h e  f i s h e s  p r e s e n t .  

from t h e  Gulpha Creek d ra inage  w i t h  10'  x 4 '  and 20' x 4' nylon 

s e i n e s  of 1/8 inch  mesh, and a 30' x 4' s e i n e  of 1 / 4  inch  mesh. One 

f i s h  sample w a s  taken from Ricks Pond wi th  f i v e  s t a n d a r d  125'  x 6 '  

T h i r t y  of  t h e s e  samples were taken 

experimental  g i l l  n e t s  c o n s i s t i n g  of pane l s  of %, 1, l%, I%, and 

2 inches b a r  measure mesh. 

s a r p l e d  chemical ly  wi th  rotenone w i t h  t h e  a i d  of Arkansas Game and 

F i s h  Commission b i o l o g i s t s .  

One s m a l l  p o r t i o n  o f  Ricks Pond w a s  

Most of t h e  f i s h  samples from t h e  c o l l e c t i n g  sites w e r e  

presenred i n  a 10% formalin s o l u t i o n  and t r a n s p o r t e d  t o  t h e  l abora to ry  

f o r  i d e n t i f i c a t i o n .  Some f i s h  c o l l e c t i o n s  were i d e n t i f i e d  and 

enumerated i n  t h e  f i e l d ,  and t h e  f i s h e s  subsequent ly  r e l e a s e d  alive. 

RESULTS AND DISCUSSION 

A l i s t  of t h e  f i s h e s  c o l l e c t e d  throughout t h e  s tudy  area is  

p resen ted  i n  Table 26. This  t a b l e  a l s o  shows t h e  number of c o l l e c t i o n s  

a s p e c i e s  appeared i n  and t h e  pe rcen t  of t h e  t o t a l  c o l l e c t i n g  

s i t e s  (out  of 29) where each s p e c i e s  w a s  r ep resen ted .  

s c i e n t i f i c  names used f o r  s p e c i e s  fol low Bai ley e t  a l .  (1970). A 

s e p a r a t e  d i s t r i b u t i o n  map is  a l s o  provided f o r  each f i s h  s p e c i e s  

(Figures  8-35). 

The common and 

Twenty-seven s p e c i e s  and one hybrid between two of those  
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Table 26,- L i s t  o f  f ishes c o l l e c t e d  from Ricks Pond and the  
Gulpha Creek drainage,  Also given a r e  t h e  number 
and gsr cent  of the c o l l e c t i n g  s i tes  a t  which 
eech spec ies  was found, . 

Fish s p e c i e s  
(common name) 

Number of  sampling 
sites c o l l e c t e d  t o t a l  sampling 

Fer cent  of 

sites 

1, Gizzard shad 2 
2, Grass p i c k e r e l  2 
3,  S t o n e r o l l e r  . -  18 
40 CW'P 1 
5. Golden sh ine r  1 
6, Bigeye sh iner  16 
7. Str iped sh iner  13 
8, Redfin sh iner  8 
9.  Bluntnose minnow 4 
10, Creek chub 4 
11. Northern hog sucker 8 
12, Golden redhorse 1 
13. Black bullhead 3 
14. Yellow bullhead 4 
15, Channel catf ish 1 
16; Tadpole mzdton 2 
17. Northern s t u d f i s h  22 
18, Blackspotted topminnow 13 
19. Mosquitofish 2 
20. Brook s i l v e r s i d e  3 
21. Green sunf i sh  9 
22, B l u e g i l l  8 
23, Longear sunf i sh  19 
24. Green sunf i sh  X B l u e g i l l  hybrid 1 
25, Spotted bass 2 
26. Largemouth bass , 10 
27, Creole d a r t e r  . 5  
28, Orangebelly d a r t e r  25 

7 
7 

62 
3 
3 .  

55 
45 
28: 
14 
14 
28 
3 
10 
14 

3 .  
7 

76 
45 
7 
10 
31 
20 
66 

3 
7 
34 
17 
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Figure  8 - D i s t r i b u t i o n  map f o r  t h e ' g i z z a r d  shad, Dorosoma cepedianum. 
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Figure  9 - D i s t r i b u t i o n  map for t h e  g r a s s  p i c k e r e l ,  Esox americanus. 
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Figure 10 - Distribution map for the stoneroller, Campostoma anomalim. - 
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Figure  11 - D i s t r i b u t i o n  map for the carp, Cyprinus carpio. 
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Figure  1 2  - D i s t r i b u t i o n  map f o r  the golden s h i n e r ,  Notemigonus crysoleucas.  
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Figure  13 - D i s t r i b u t i o n  map f o r  t h e  b igeye  shiner,  Notropis  boops. 
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Figure  1 5  - D i s t r i b u t i o n  map f o r  t h e  r e d f i n  s h i n e r ,  Notropis  umbra t i l i s .  
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Figure  16 - D i s t r i b u t i o n  map f o r  t h e  b lun tnose  minnow, Pimephales v i g i l a x .  
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Figure  1 7  - D i s t r i b u t i o n  map f o r  the  creek  chub, Semotilus atromaculatus .  
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Figure 1 9  - D i s t r i b u t i o n  map f o r  t h e  golden redhorse,  Moxostoma erythrurum. 



Figure  20 - D i s t r i b u t i o n  map f o r  t h e  b l a c k  bul lhead ,  I c t a l u r u s  melas. 
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Figure  21 - D i s t r i b u t i o n  map f o r  t h e  yellow bul lhead ,  I c t a l u r u s  n a t n l i s .  
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Figure  22 - D i s t r i b u t i o n  map for t h e  channel catfish, I c t a l u r u s  punctatus .  



Figure  23 - D i s t r i b u t i o n  map f o r  the t adpo le  madtom, Noturus gyr inus .  
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Figure  24 - D i s t r i b u t i o n  map for t h e  no r the rn  s t u d f i s h ,  Fundulus 
ca t ena tus .  
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Figure 25 - Dis t r ibu t ion  map f o r  t he  blackspot ted topminnow, 
Fundulus ol ivaceus.  



Figure  26 - D i s t r i b u t i o n  map f o r  t h e  mosqui tof ish,  Gambusia a f f i n i s .  

0 
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F i g u r e  27 - D i s t r i b u t i o n  map f o r  t h e  brook s i l v e r s i d e ,  Labides thes  
s i c c u l u s  . 
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Figure  28  - D i s t r i b u t i o n  map f o r  t h e  green s u n f i s h ,  Lepomis cyanel lus .  

85 



Figure  29 - D i s t r i b u t i o n  map f o r  t h e  b l u e g i l l ,  Lepomis macrochirus.  
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Figure  30 - D i s t r i b u t i o n  map f o r  t h e  longear  s u n f i s h ,  Lepomis megalot is .  
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Figure  31 - D i s t r i b u t i o n  map f o r  t h e  green  s u n f i s h  x b l u e g i l l  hybrid,  
Lepomis cyanel lus  x L. macrochirus.  
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Figure  32 - D i s t r i b u t i o n  map for t h e  s p o t t e d  bass, Micropterus  punctulatus .  
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Figure 33 - Distribution map for t h e  largemouth bass, Micropterus 
salmoides. 
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Figure 34 - D i s t r i b u t i o n  map f o r  t h e  c r e o l e  darter, Etheostoma c o l l e t t e i .  
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F i g u r e  35 - D i s t r i b u t i o n  map f o r  t h e  o r a n g e b e l l y  d a r t e r ,  Etheostoma 
r a d  i o  s urn. 
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s p e c i e s  (green  sunf i sh  X b l u e g i l l )  were c o l l e c t e d  from t h e  study 

area. 

Creek d ra inage  i s  on the  f e d e r a l  l i s t  of rare and endangered 

s p e c i e s ,  and none i s  considered rare o r  endangered i n  Arkansas 

(Buchanan, 1974) .  I n  f a c t ,  a l l  spec ie s  except t h e  c r e o l e  d a r t e r ,  

Etheostoma c o l l e t t e i ,  and t h e  orange b e l l y  d a r t e r ,  Etheostoma radiosum, 

are  b road ly  d i s t r i b u t e d  over much of t h e  state (Buchanan, 1973) .  

The two d a r t e r s ,  which are  r e s t r i c t e d  t o  t h e  Red and Ouachita River 

Basins ,  are neve r the l e s s ,  widespread and abundant i n  stream of t h e  

N o  f i s h  spec ie s  co l l ec t ed  from Ricks Pond o r  t h e  Gulpha 

Ouachi ta  Mountains. 

Annotated L i s t  o f  F ishes  

The fo l lowing  annotated l i s t  of f i s h e s  from Ricks Pond and 

t h e  Gulpha Creek drainage inc ludes  informat ion  about  t h e  r e l a t i v e  

abundance of  each spec ies  as  w e l l  as p e r t i n c n t  e c o l o g i c a l  data .  

The re la t ive abundance of each spec ie s  i n  t h e  d ra inage  system is 

descr ibed  by one of t h e  following ca t egor i e s :  

(1) Rare - occur r ing  a t  only one c o l l e c t i n g  s i t e  and represented 

by only  one o r  a few ind iv idua l s .  

(2) Uncommon - occurr ing  a t  only a few c o l l e c t i n g  si tes (2-51,  

usua l ly  i n  one area of t h e  dra inage  system, and 

represented‘ by a few i n d i v i d u a l s  a t  most. 

( 3 )  Common - occur r ing  a t  s e v e r a l  s c a t t e r e d  c o l l e c t i n g  sites 

throughout a l a r g e  po r t ion  of t h e  dra inage  system. 

( 4 )  Abundant - occurr ing  a t  50% o r  more of t h e  c o l l e c t i n g  si tes i n  

moderate numbers. 

(5) Very Abundant - occurr ing a t  approximately 65% of t h e  co l l ec t ing  

sites, usua l ly  i n  l a r g e  numbers. 
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Family Clupeidae - Herr ings  and Shads 

1. Gizzard shad, Dorosoma cepedianum (Lesueur) (F igure  8) 

Uncommon. This  is  p r i m a r i l y  a f i s h  of t h e  l a r g e r  streams 

and r e s e r v o i r s ,  and was found only  i n  t h e  lower p o r t i o n  of  Gulpha 

Creek nea r  Lake Cather ine,  where t h e  pools  were l a r g e r .  It avoids  

streams wi th  very  h igh  g r a d i e n t s  ( P f l i e g e r ,  1975), such as t h e  upper 

p o r t i o n  of t h e  Gulpha Creek dra inage .  The a d u l t  shad are p r imar i ly  

f i l t e r  f eede r s ,  u t i l i z i n g  p a r t i c u l a t e  matter i n  t h e  water. 

Familv Esocidae - Pikes  

2 .  Grass p i c k e r e l ,  Esox americanus Lesueur (Figure 9 )  

Uncommon. This  i s  t h e  smallest s p e c i e s  of t h e  p i k e  fami ly ,  

reaching  only twelve inches i n  l e n g t h  and up t o  o,le pound i n  weight.  

It i s  most commonly found i n  small, c l e a r  c reeks  L f  t h e  Ouachita 

Mountains and less commonly i n  Ozark Mountain streams. This spec ie s  

p r e f e r s  heav i ly  vegetated waters where i t  f eeds  on s m a l l  f i s h e s .  

The r e l a t i v e  s c a r c i t y  of h ighe r  a q u a t i c  vege ta t ion  a long  Gulpha 

Creek w a s  probably a major cause  of t h e  s c a r c i t y  of  t h i s  spec ie s .  

Grass p i c k e r e l s  were c o l l e c t e d  only  from a pool  i n  Kiddle  Branch, and 

n e a r  t h e  mouth of Gulpha Creek. 

sites i n d i c a t e  t h a t  t h i s  f i s h  probably occurs  i n  small numbers i n  

s u i t a b l e  h a b i t a t  i n  o ther  p o r t i o n s  of t h e  dra inage .  

The two widespread c o l l e c t i n g  

Family Cyprinidae - Minnows and Carps 

3. S t o n e r o l l e r ,  Campostoma anomalum (Rafinesque) (F igure  10) 

Very abundant. This  s p e c i e s  is  a common i n h a b i t a n t  of s m a l l ,  

c lear ,  g rave l  bottomed streams and headwater c reeks  of t h e  Ozark 

and Ouachita Mountains, bu t  i t  i s  a l s o  moderately t o l e r a n t  of  

s i l t a t i o n  and t u r b i d i t y  (Cross,  1967) .  This  minnow feeds  on a lgae  
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which i t  sc rapes  from rocks wi th  i t s  c h i s e l - l i k e  lower j a w .  S tone ro l l e r s  

w e r e  found throughout a l l  bu t  t h e  c o o l e s t ,  spr ing-fed t r i b u t a r i e s  of 

Gulpha Creek, and were q u i t e  numerous a t  most l o c a l i t i e s  i n  both 

r i f f l e s  and pools .  This spec ie s  i s  undoubtedly one of t h e  most 

important  fo rage  f i s h e s  i n  Gulpha Creek, provid ing  food f o r  predatory 

s p e c i e s  

4 .  Carp, Cyprinus ca rp io  Linnaeus (F igure  11)  

Rare. Carp  were found only i n  R i c k s  Pond, where they were 

s tocked  by t h e  previous owners f o r  v e g e t a t i o n  c o n t r o l .  This  specie:; 

has  many undes i rab le  q u a l i t i e s  such as competing f o r  food and space 

w i t h  more d e s i r a b l e  f i s h e s ,  an important  cons ide ra t ion  i n  a small 

impoundment l i k e  Ricks Pond. Feeding h a b i t s  of ca rp  can r e s u l t  i n  

a d e t e r i o r a t i o n  of t h e  h a b i t a t  through increased  t r u b i d i t y  and the  

d e s t r u c t i o n  of  a q u a t i c  vege ta t ion ;  they  have a l s o  been repor ted  t o  

eat eggs of o t h e r  spec ies  ( P f l i e g e r ,  1 9 7 5 ) .  A p o r t i o n  of t h e  t u r b i d i t y  

i n  Ricks Pond can probably be a t t r i b u t e d  t o  t h e  bot tom-s t i r r ing  

ac t iv i t i e s  of carp.  Carp were absent  from Gulpha Creek i t s e l f ;  

t hey  t y p i c a l l y  p r e f e r  l a r g e r  streams of lower g r a d i e n t .  

5. Golden s h i n e r ,  Notemigonus c rysoleucas  ( M i t c h i l l )  (Figure 1 2 )  

Rare. This  common b a i t  minnow w a s  c o l l e c t e d  a t  only  one 

l o c a l i t y  where i t  w a s  probably a b a i t  release. A low-water dam 

w a s  p re sen t  a t  t h i s  c o l l e c t i n g  s i t e ,  and c h i l d r e n  were observed 

f i s h i n g  t h e r e  on several occasions.  The Arkansas Game and F i sh  

commission has  p e r i o d i c a l l y  s tocked b l u e g i l l  s u n f i s h  t h e r e .  

golden s h i n e r  i s  t y p i c a l l y  found i n  q u i e t ,  clear backwater a r eas  and 

The 

l a k e s  having abundant vege ta t ion ,  bu t  it i s  somewhat t o l e r a n t  of 

t u r b i d i t y  (Trautman, 1957) .  
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6 .  Bigeye s h i n e r ,  Notropis boops G i l b e r t  (Figure 13) 

Abundant. This  minnow w a s  widespread throughout t h e  Gulpha 

Creek dra inage  except f o r  t h e  extreme headwaters ( i t  avoids  waters 

t h a t  are continuously cool ) .  It is  t y p i c a l l y  a f i s h  of clear 

upland streams wi th  high g r a d i e n t s ,  where i t  i n h a b i t s  s i l t - f r e e  

p o o l s ,  u s u a l l y  wi th  dense growths of f i lamentous a lgae .  This  spec ies  

w a s  most abundant i n  the  l a r g e r  downstream pools of Gulpha Creek. 

7. S t r i p e d  s h i n e r ,  Notropis chrysocephalus (Rafinesque) (Figure 14; 

Common. The d i s t r i b u t i o n  of t h e  s t r i p e d  s h i n e r  i n  Gulpha Creek 

p a r a l l e l e d  t h a t  of t h e  bigeye s h i n e r ,  a spec ie s  wi th  which i t  i s  

commonly a s soc ia t ed  over much of i t s  range.  The s t r i p e d  s h i n e r  is 

u s u a l l y  found i n  c l e a r ,  permanent-flowing streams wi th  c l ean  grave l ly  

o r  rocky bottoms. It w a s  most numerous i n  Middle Branch and East 

Gulpha Creek, where 3-5 inch i n d i v i d u a l s  w e r e  common. 

8. Redfin s h i n e r ,  Notropis umbra t i l i s  (Girard)  (F igure  15) 

Common. This  minnow w a s  numerous i n  Middle Branch and E s t  

Gulpha Creek, bu t  w a s  c o l l e c t e d  from t h e  main Gulpha Creek only near 

i t s  mouth. It probably does occur e lsewhere i n  t h e  main creek,  

because i t  is a spec ie s  t h a t  is  known t o  occur  i n  a v a r i e t y  of 

h a b i t a t s  i n  Arkansas. 

9 .  Bluntnose minnow, Pimephales n o t a t u s  (Rafinesque) (F igure  1 6 )  

Uncommon. This  species i s  usua l ly  abundant i n  clear streams 

of moderate g r a d i e n t ,  bu t  only a few specimens w e r e  taken from four  

l o c a l i t i e s  i n  t h e  Gulpha Creek drainage.  It is f a i r l y  t o l e r a n t  of 

t u r b i d i t y  and i s  found i n  a v a r i e t y  of h a b i t a t s  i n  t h e  state. 
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10.  Creek chub, Semotilus a t romacula tus  (Mi tch i l l )  (F igure  17) 

Uncommon. This  minnow w a s  found only  i n  two s m a l l ,  cool ,  

spr ing-fed t r i b u t a r i e s  i n  t h e  extreme headwaters of Gulpha Creek. 

It is  a spec ie s  t h a t  is t y p i c a l l y  most abundant i n  t h i s  type of 

h a b i t a t  where few o t h e r  f i s h  s p e c i e s  are p resen t .  

Family Catostomidae - Suckers 

11. Northern hog sucker ,  Hypentelium nigr . icans (Lesueur) (Figure 18) 

Common. This  spec ie s ,  which usua l ly  a t t a i n s  a l eng th  of 10- 

15  inches ,  w a s  found throughout t h e  s tudy area, except  f o r  East 

Gulpha Creek, and it almost c e r t a i n l y  occurs  t h e r e  as w e l l .  The 

hog sucker  i n h a b i t s  streams having c l e a r  water, g rave l  o r  rocky 

bottoms, and permanent flow. It feedson a q u a t i c  i n s e c t s  and o the r  

bottom l i f e  by over turn ing  rocks  and s t i r r i n g  up t h e  bottom wi th  

i t s  f l e s h y ,  sucking l i p s .  It i s  i n t o l e r a n t  of t u r b i d i t y  and is  

r a r e l y  caught by hook-and-line f i s h i n g .  

12.  Golden redhorse,  Moxostoma erythrurum (Rafinesque) (F igure  19) 

Rare. This  is  o f t e n  t h e  most common redhorse  sucker  i n  small 

c reeks  of t h e  Ouachita Xountains,  however, i t  w a s  c o l l e c t e d  only 

from one l a r g e  pool i n  Middle Branch. This  sucker  p r e f e r s  warmwater 

c reeks  w i t h  l i t t l e  cu r ren t ,  and is  f a i r l y  t o l e r a n t  of  t u r b i d i t y  and 

i n t e r m i t t e n t  flow. 

b e n t h i c  organisms. 

It a t t a i n s  a l eng th  of 10-15 inches  and feeds on 

Family I c t a l u r i d a e  - Freshwater  Ca t f i shes  

13.  Black bul lhead ,  I c t a l u r u s  melas (Rafinesque) (F igure  20) 

Uncommon. This  c a t f i s h  was found a t  one l o c a l i t y  i n  t h e  

extreme headwaters and two l o c a l i t i e s  near  t h e  mouth of Gulpha Creek. 

Because i t  occurred a t  t h e s e  widely separa ted  sites, i t  probably occurs  
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i n  small numbers elsewhere i n  t h e  dra inage .  This  spec ie s  is  known 

t o  occur  i n  a wide v a r i e t y  of h a b i t a t s ,  b u t  p r e f e r s  t u r b i d  water and 

s i l t y  bottoms; t h e r e f o r e ,  i t  is  not  common i n  t h e  clear waters of 

Gulpha Creek. 

over  2 pounds, and i t  feeds on a wide v a r i e t y  of animal and p l an t  

material. 

It can a t t a i n  a l eng th  of  1 6  inches  and a weight of 

14 .  Yellow bul lhead ,  I c t a l u r u s  n a t a l i s  ( l e sueur )  (Figure 21)  

Uncommon. This c a t f i s h  p r e f e r s  c l e a r e r  water than t h e  

b l ack  bul lhead  and was found i n  Ricks Pond, Middle Branch, and the  

E a s t  Gulpha Creek drainage. It w a s  no t  found i n  t h e  main Gulpha 

c reek ,  b u t  probably occurs t h e r e  i n  very  s m a l l  numbers i n  vegetated 

areas. It i s  t o l e r a n t  of d i f f e r e n t  h a b i t a t  types  and is  probably 

t h e  most common bul lhead i n  Arkansas, a t t a i n i n g  a s i z e  s l i g h t l y  

l a r g e r  t han  t h e  b lack  bul lhead.  The two bu l lheads  do not  a t t a i n  

a l a r g e  enough s i z e  i n  the  Gulpha Creek d ra inage  t o  be of angl ing 

importance.  

‘15. Channel c a t f i s h ,  I c t a l u r u s  puncta tus  (Rafinesque) (Figure 22) 

Rare. This  i s  one of t h e  most h i g h l y  p r i z e d  game and food 

f i s h e s  i n  Arkansas. It w a s  found only i n  Ricks Pond where i t  had 

been s tocked.  It is probably found i n  Gulpha Creek only during 

pe r iods  of  high water. This c a t f i s h  occur s  i n  a v a r i e t y  of h a b i t a t s  

over  i t s  range,  bu t  p re fe r s  l a r g e  rivers of low grad ien t  and a l s o  

manmade impoundments. The l a r g e s t  Ricks Pond specimen weighed 

f ive  pounds. 

i nc lud ing  f i s h e s ,  i n v e r t e b r a t e s ,  and dead o r g a n i c  matter. This 

s p e c i e s  can b e  e a s i l y  cu l tu red  i n  small impoundments such as Ricks Pond. 

The channel c a t f i s h  feeds  on a l a r g e  v a r i e t y  of items 
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1 6 .  Tadpole madtom, Noturus gyr inus  (Mi tch i l l )  (F igure  23) 

Uncommon. This  i s  a s m a l l  c a t f i s h  spec ie s  a t t a i n i n g  a maximum 

s i z e  of about fou r  inches.  

t h e  East Gulpha Creek dra inage  d e s p i t e  s u b s t a n t i a l  e f f o r t s  t o  

l o c a t e  i t  (and o t h e r  c a t f i s h e s )  throughout t h e  Gulpha Creek drainage 

system. I n  Arkansas, t h e  t adpo le  madtom occurs  i n  a v a r i e t y  of 

h a b i t a t s  from c l e a r  t o  moderately t u r b i d  waters having l i t t l e  cu r ren t ,  

b u t  w i th  an  abundance of cover such as a q u a t i c  vege ta t ion .  

f eeds  p r i m a r i l y  on i n s e c t  larvae and o t h e r  small ben th ic  organisms. 

It w a s  found only a t  two l o c a l i t i e s  i n  

It 

Family Cyprinodontidae - K i l l i f i s h e s  

1 7 .  Northern s t u d f i s h ,  Fundulus c a t e n a t u s  (S to re r )  (F igure  2 4 )  

Very Abundant. This  s m a l l  (3-6 inches)  minnow-like spec ies  

w a s  found i n  g r e a t  numbers throughout t h e  s tudy area. It p r e f e r s  

streams of small t o  moderate s i z e  wi th  h igh  g rad ien t s ,  permanent flows, 

clear water, and s i l t - f r e e  bottoms of g rave l  and bedrock. It feeds 

on a wide v a r i e t y  of stream i n v e r t e b r a t e s .  

18. Blackspot ted topminnow, Fundulus o l ivaceus  (S to re r )  (F igure  25) 

Common. This  spec ie s  w a s  a l s o  widely d i s t r i b u t e d  throughout 

t h e  s tudy  area, b u t  w a s  not  n e a r l y  as numerous as i t s  relat ive,  t h e  

no r the rn  s t u d f i s h .  It i s  a s m a l l  f i s h  (2 -4  inches)  t h a t  f eeds  wi th  i t s  

upward-t i l ted mouth a t  t h e  water 's  s u r f a c e  p r imar i ly  on small 

i n v e r t e b r a t e s .  It p r e f e r s  q u i e t e r  waters than  t h e  s t u d f i s h .  

Family P o e c i l i i d a e  - Livebearers  

19 .  Mosquitofish,  Gambusia a f f i n i s  (Baird and Girard)  (Figure 26) 

Uncommon. This  s m a l l  (1-2 inches)  spec ie s  w a s  found only i n  

Ricks Pond and at one l o c a l i t y  i n  Gulpha Creek. It is most common 

near  t h e  s u r f a c e  of t h e  sha l lowes t  backwaters and q u i e t  pools  where 

99 



i t  f eeds  on i n s e c t s ,  l a rvae ,  and zooplankton. It has  been widely 

s tocked i n  t h e  United States as a b i o l o g i c a l  c o n t r o l  f o r  mosquitoes. 

This  i s  t h e  only  f i s h  n a t i v e  t o  Arkansas t h a t  h a s  i n t e r n a l  f e r t i l i z a t i o n  

and g ives  b i r t h  t o  i t s  young, r a t h e r  t han  l ay ing  eggs. 

Family Atherinidae - S i l v e r s i d e s  

20. Brook s i l v e r s i d e ,  Labidesthes s i c c u l u s  (Cope) (Figure 27) 

Uncommon. This species i s  u s u a l l y  common i n  t h e  c l e a r ,  

q u i e t  pools  of  Ouachita Mountain headwater streams, but  w a s  found 

only  near  t h e  mouths of  Gulpha and E a s t  Gulpha Creeks. 

2-4 inch  f i s h  remains near  t h e  water's s u r f a c e  where i t  feeds 

p r i m a r i l y  on i n s e c t s .  

This  

Family Centrarchidae - Sunf ishes  

21. Green sunf i sh ,  Lepomis cyanel lus  Rafinesque (F igure  28) 

Common. This  spec ie s  is  o f t e n  t h e  most important  gamefish 

i n  s m a l l  i n t e r m i t t e n t  creeks t h a t  are incapable  of suppor t ing  most 

o t h e r  k inds  of hook-and-line f i s h  ( P f l i e g e r ,  1975).  It t o l e r a t e s  

a wide range of condi t ions  and does b e s t  where few o t h e r  sunf i shes  

occur .  

Pond, bu t  i t  w a s  most numerous i n  t h e  pond where several l a r g e  

i n d i v i d u a l s  were co l l ec t ed .  Green s u n f i s h  feed  p r imar i ly  on small 

It w a s  widely d i s t r i b u t e d  throughout Gulpha Creek and Ricks  

f i s h  and c r a y f i s h .  

22. B u l l g i l l ,  Lepomis macrochirus Rafinesque (F igure  29) 

Common. This  w a s  t h e  most abundant gamefish i n  Ricks Pond 

where i t  has  been stocked. It occurred s p o r a d i c a l l y  a t  o t h e r  

l o c a l i t i e s  i n  t h e  Gulpha Creek drainage.  It h a s  been widely stocked 

i n  Arkansas by t h e  state Game and F i s h  Commission, because it 

t h r i v e s  i n  manmade impoundments. The b l u e g i l l  t ends  t o  become 
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overcrowded i n  ponds where preda t ion  i s  low, r e s u l t i n g  i n  s tunted  

growth. 

would b e  d i f f i c u l t  t o  e s t a b l i s h  a s a t i s f a c t o r y  b l u e g i l l  f i s h e r y  

t h e r e .  

s i l t a t i o n  and p r e f e r s  vegetated areas f o r  cover. 

Th i s  seemed t o  be t h e  s i t u a t i o n  i n  Ricks Pond, and i t  

Th i s  s p e c i e s  i s  i n t o l e r a n t  of continuous h igh  t u r b i d i t y  and 

2 3 .  Longear s u n f i s h ,  Lepomis megalo t i s  (Rafinesque) (Figure 3 0 )  

Very Abundant. This w a s  t h e  most common s u n f i s h  throughout 

t h e  Gulpha Creek drainage,  bu t  i t  occurred  i n  only s m a l l  numbers 

i n  Ricks Pond. It is  pr imar i ly  a stream f i s h ,  bu t  avoids  s t rong  

c u r r e n t  and does not  a t t a i n  t h e  s i z e  of t h e  o the r  sun f i shes  i n  t h e  s tudy  

area. I n s e c t s  and o the r  s m a l l  i n v e r t e b r a t e s  make up most of i t s  d i e t .  

2 4 .  Green s u n f i s h  x B l u e g i l l  Hybrid (Lepomis cyanel lus  x L. macrochirus) 

(F igu re  31) 

Rare. This  hybrid between two of t h e  sun f i shes  w a s  found only 

i n  Gulpha Creek j u s t  downstream from t h e  Ricks Pond dam. This is  

a f a i r l y  common type  of sun f i sh  hybr id ,  and several specimens were 

taken.  

25 .  Spo t t ed  bass ,  Micropterus punc tu la tus  (Rafinesque) (Figure 3 2 )  

Uncommon. This game spec ie s  w a s  found only i n  Middle Branch 

It is  and i n  Gulpha Creek near  i t s  confluence w i t h  Middle Branch. 

g e n e r a l l y  most abundant i'n permanently flowing streams somewhat 

l a r g e r  t han  Gulpha Creek, and did not  occur  commonly i n  t h a t  

d ra inage .  It p r e f e r s  areas of moderate g r a d i e n t ,  c lear ,  flowing 

waters, and a minimum of s i l t a t i o n ;  t h i s  bas s  b a s i c a l l y  avoids 

headwater streams. 

26 .  Largemouth bass  , Micropterus salmoides (Lacepede) (Figure 3 3 )  
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Common. The largemouth b a s s ,  one of  t h e  most important 

game spec ie s ,  w a s  found throughout t h e  s tudy  area, inc luding  

Ricks Pond. Although Gulpha Creek is no t  s u i t a b l e  h a b i t a t  f o r  

t h e  product ion of l a r g e  ind iv idua l s ,  a few 1-2 pound specimens were 

observed i n  some of t h e  downstream pools .  It has  been s tocked i n  

Ricks Pond and numerous young-of-the-year bass  were c o l l e c t e d  

t h e r e .  Corss (1967) descr ibed t h e  largemouth bass  as  an "obl iga te  

carnivore."  This  f a c t  l i m i t s  t h e  poundage of  bass  t h a t  any body 

of water can support .  Bass e a t  a v a r i e t y  of l i v i n g  organisms, bu t  

b a s s  product ion cannot be s u b s t a n t i a l l y  increased  by t h e  a d d i t i o n  of 

supplemental  food. They d i f f e r  i n  t h i s  r e spec t  from most k inds  of 

c a t f i s h  and t r o u t  which r e a d i l y  accept  a r t i f i c i a l  d i e t s .  The average 

s t and ing  crop of bass  is  cons iderably  less  than 100 pounds p e r  ac re ,  

even i n  good bass  l akes  (Cross,  1967).  Therefore ,  s m a l l  impoundments 

such as Ricks Pond cannot reasonably be expected t o  y i e l d  numerous 

"catchable" bas s  f o r  anglers  throughout t h e  year ,  and ca tchable  

s i z e  bass  are not  a v a i l a b l e  commercially f o r  e s t a b l i s h i n g  a put-and- 

t a k e  f i s h e r y  f o r  them i n  Ricks Pond. 

Family Perc idae  - Perches 

27. Creole d a r t e r ,  Etheostoma c o l l e t t e i  (Birdsong and Knapp) (Figure 3 4 )  

Uncommon. This s m a l l  ( 2  inches)  c o l o r f u l  member of t h e  perch 

fami ly  i s  endemic t o  the  O G c h i t a  River  Basin of Arkansas and 

Louis iana,  where i t  is  abundant i n  c l e a r  c reeks  having a g rave l  

bottom and some aqua t i c  vege ta t ion ,  bu t  has  been found i n  a v a r i e t y  

o f ' h a b i t a t  types.  

Gulpha Creek drainage wi th in  one m i l e  of Lake Cather ine.  

It w a s  found only i n  t h e  lower po r t ion  of t h e  
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28. Orangebelly d a r t e r ,  Etheostoma radiosum (Hubbs and Black) (Figure 35) 

Very Abundant. This c o l o r f u l  d a r t e r  w a s  found a t  more l o c a l i t i e s  

t han  any o t h e r  spec ie s .  

g r a v e l  bottomed r i f f l e s  where i t  fed  on i n v e r t e b r a t e s .  It w a s  

a l s o  found i n  t h e  pools i n  smaller numbers and was even taken from 

Ricks Pond. This  spec ie s  is endemic t o  t h e  Red and Ouachita 

River d ra inages  of southeas te rn  Oklahoma and sou the rn  Arkansas. 

It was most abundant i n  t h e  shallow, 
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RECOMMENDATIONS FOR THE ESTABLISHMENT OF A PUT-AND-TAKE 

FISHERY I N  RICKS POND 

Ricks Pond is bes t - su i t ed  f o r  t h e  establ ishment  of a put-and- 

t a k e  f i s h e r y  f o r  channel c a t f i s h ,  I c t a l u r u s  punctatus .  Two 

o t h e r  commonly stocked spec ie s ,  t h e  largemouth bass  (Micropterus 

salmoides) and t h e  b l u e g i l l  (Lepomis macrochirus) are not  s u i t e d  f o r  

t h i s  l oca t ion .  S u f f i c i e n t  numbers of ca tchable  bas s  are  n o t  a v a i l a b l e ,  

and t h e  b l u e g i l l  tends t o  become overcrowded and s tun ted  i n  t h i s  

type  of environment. Channel c a t f i s h  should do w e l l  i n  Ricks Pond, 

and they  are commercially a v a i l a b l e  i n  ca tchable  s i z e s  f o r  e s t ab l i sh -  

i ng  a one spec ie s  f i she ry .  

I n  l a r g e r  impoundments i t  is  usua l ly  d e s i r a b l e  t o  a t tempt  

t o  e s t a b l i s h  a balanced, se l f - reproducing ,  mixed spec ie s  f i s h  community. 

This  would be  undes i rab le ,  i f  no t  impossible ,  i n  Ricks Pond, because 

i t  i s  subject t o  pe r iod ic  f l a s h  f lood ing  and f lu sh ing .  Occasional 

heavy r a i n f a l l ,  which sometimes occurs  i n  t h e  Hot Springs area, 

would wash many of t h e  f i s h e s  downstream through Gulpha Creek. 

This is a common problem of s m a l l  impoundments loca t ed  on h igh  

g rad ien t  headwater streams i n  Arkansas (pe r s .  Comm., W i l l i a m  E. 

Kei th ,  Chief of F i she r i e s ,  Arkansas G a m e  and F i s h  Commission). 

The fol lowing recommendations are made f o r  t h e  es tab l i shment  

of a put-and-take f i s h e r y  f o r  channel c a t f i s h :  

1. Renovation of t he  pond by d ra in ing  and deepening it .  

Ricks Pond has a d r a i n  valve a t  t h e  bottom of t h e  dam. 

Draining t h e  pond would allow removal of t h e  undes i rab le  ca rp  and a l l  

o t h e r  spec ie s .  The dam i s  approximately six meters high,  b u t  t h e  

maximum pond depth w a s  t h r e e  meters, and t h e  pond w a s  very  shallow 

o v e r a l l  (F igure  2 ) .  Ricks Pond w a s  l as t  dra ined  and deepened about 
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40 years  ago (pe r s .  corn. ,  former owner) and s i n c e  then  much s i l t a t i o n  

has  occurred.  The land  surrounding t h e  pond is  wooded (pr imar i ly  wi th  

deciduous trees such as sweet gum, maples, oaks,  and hickory)  and 

t h e  annual  f a l l  of leaves and twigs has  con t r ibu ted  s i g n i f i c a n t l y  

t o  t h e  accumulation of d e t r i t u s  on t h e  pond bottom. Restor ing t h e  

pond t o  its o r i g i n a l  maximum depth would permit i t  t o  support  a 

l a r g e r  c a t f i s h  populat ion,  and would probably reduce t h e  impact 

of  f lu sh ing  during heavy r a i n s .  

2 .  Removal of t h e  sewer l i n e  from t h e  pond. 

As noted i n  a previous s e c t i o n  of  t h i s  r e p o r t ,  t h e r e  i s  a 

Hot Springs c i t y  sewer l i n e  running through t h e  pond nea r  t h e  

n o r t h  bank. 

pond have only  a 10 cm c learance  ( d i s t a n c e  between t h e  su r face  of 

t h e  pond and t h e  t o p  of t h e  manholes). 

s i x  domestic u n i t s  (pers .  comm., Hot Spr ings  C i t y  Engineer) ,  and 

w a t e r  supposedly flows i n t o  t h e  manholes dur ing  pe r iods  of high water, 

r a t h e r  than  d ischarg ing  r a w  sewage i n t o  t h e  pond and stream system. 

Even i f  t h i s  i s  c o r r e c t ,  t h e  mere presence  of  a sewer l i n e  and two 

manholes i n  a body of water t h a t  is be ing  used by t h e  pub l i c  

should be  viewed wi th  caut ion.  I f  at a l l  p o s s i b l e ,  cons idera t ion  

should  b e  given t o  sewering t h e  s m a l l  number of domestic u n i t s  by 

some o t h e r  r o u t e  and abandoning t h e  l i n e  which goes through t h e  

pond. 

of sewage i n t o  a system used by t h e  pub l i c .  

could poss ib ly  o f f e r  an a l t e r n a t e  s o l u t i o n  t o  t h i s  problem. 

The two manholes which emerge from t h e  s u r f a c e  of t he  

This sewer l i n e  serves only 

This  would e l imina te  t h e  real  p o s s i b i l i t y  of a f r e a k  in t roduct ion  

A q u a l i f i e d  engineer 

3. Stocking of channel c a t f i s h .  

Ricks Pond should adequately be  a b l e  t o  suppor t  approximately 
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1. 300 pounds p e r  a c r e  of ca tchable  c a t f i s h  (8-10 inch  f i s h )  on t h e  

n a t u r a l  foods p re sen t .  Therefore ,  t he  e n t i r e  pond should n a t u r a l l y  

support  around 740 pounds of c a t f i s h ,  because i t  appeared (from t h e  

water q u a l i t y  and plankton da ta )  t o  be a moderately product ive  

ecosystem. The frequency of s tocking  needed t o  maintain t h i s  populat ion 

level  would b e  determined by t h e  amount of f i s h i n g  p res su re  t h e  

pond rece ived .  I f  t h e  pond is  deepened, i t s  product ion  l i m i t  

could r ise t o  around 400 pounds p e r  acre. 

Channel c a t f i s h  r e a d i l y  accept  a r t i f i c i a l  d i e t s  of p e l l e t e d  

food. With supplemental  feeding of t h r e e  p e r  cent  of t h e  t o t a l  

f i s h  biomass p e r  day, s i x  days a week dur ing  t h e  growing season of 

210 days i n  Arkansas (Gray, 1976) ,  Ricks Pond could e a s i l y  support  

i n  excess of 1,000 pounds of channel c a t f i s h  p e r  ac re .  However, 

t h e r e  would b e  drawbacks t o  such a feeding  program, a s i d e  from i t s  

c o s t .  Per iods  of low oxygen i n  l a t e  summer could be  enhanced by 

t h e  a d d i t i o n  of t h e  n u t r i e n t s  i n  t h e  food. Nitrogen appeared t o  

b e  t h e  main l i m i t i n g  f a c t o r  f o r  p r o d u c t i v i t y  i n  t h e  pond (Tables 

2 ,  4, and 6 ) .  The add i t ion  of n i t r o g e n  t o  t h e  pond ( i n  t h e  food) 

could s t i m u l a t e  an a lgae  "bloom" which would l e a d  t o  an  oxygen deple t ion ,  

causing a f i s h  k i l l .  Therefore,  i t  is  probably most d e s i r a b l e  t o  

s t o c k  Ricks Pond wi th  t h e  amount of c a t f i s h  biomass t h a t  can b e  

n a t u r a l l y  supported.  

4. P e r i o d i c  monitoring of water q u a l i t y .  

The w a t e r  q u a l i t y  of Ricks Pond should b e  checked pe r iod ica l ly  

t o  d e t e c t  any changes i n  condi t ions ,  p a r t i c u l a r l y  those  induced by 

man's act ivi t ies .  
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SUMMARY 

A l imnologica l  i n v e s t i g a t i o n  of Ricks Pond and t h e  Gulpha 

. I  

Creek drainage of Garland County, Arkansas w a s  conducted between 

1 June 1978, and 2 1  August 1978. Water samples taken from t e n  

s t a t i o n s  on t h r e e  d i f f e r e n t  d a t e s  i n d i c a t e d  t h a t  t h e  stream and 

pond systems were t y p i c a l  i n  water q u a l i t y  c h a r a c t e r i s t i c s  of  

o t h e r  s m a l l ,  h igh  g rad ien t  streams and impoundments i n  t h e  Ouachita 

Mountains of Arkansas. I n  Ricks Pond, thermal s t r a t i f i c a t i o n  occurred 

a long  wi th  t h e  development of  an oxygen d e f i c i e n t  zone below a 

depth of one meter. 

Ricks Pond is a moderately product ive  ecosystem, wi th  t h e  p roduc t iv i ty  

l i m i t e d  by t h e  n i t rogen  spec ie s .  

Other w a t e r  q u a l i t y  parameters i nd ica t ed  t h a t  

The f e c a l  co l i form b a c t e r i a l  counts  were very low, i n d i c a t i n g  

no d i r e c t  input  of excess ive  amounts of  f e c a l  matter i n t o  t h e  system 

dur ing  t h e  present  s tudy.  However, a Hot Springs c i t y  sewer l i n e  

runs  through t h e  pond, and two manholes emerge from t h e  pond's 

su r f ace .  

r a w  sewage i n t o  Ricks Pond dur ing  per iods  of high water. 

The p o s s i b i l i t y  ex is t s  t h a t  t h i s  sewer l i n e  could discharge 

A b i o l o g i c a l  i n v e s t i g a t i o n  w a s  a l s o  conducted i n  t h e  s tudy  

area, and lists of t h e  phytoplankton, per iphyton,  h ighe r  a q u a t i c  

vege ta t ion ,  zooplankton, b e n t h i c  macro inver tebra tes ,  and f i s h e s  

are presented.  Twenty-seven spec ie s  of f i s h e s  were c o l l e c t e d  from 

t h e  Gulpha Creek drainage,  and no rare o r  endangered forms w e r e  found. 

Ricks Pond i s  bes t - su i t ed  f o r  t h e  establ ishment  of  a put- 

and-take f i s h e r y  f o r  channel c a t f i s h ,  I c t a l u r u s  puncta tus .  The 

fo l lowing  recommendations were made f o r  t h e  es tab l i shment  of  such 

a f i s h e r y :  Renovation of t h e  pond by d ra in ing  and deepening (1) 

it;  (2)  Removal of t h e  s e w e r  l i n e  from t h e  pond; (3) Stocking of 
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ca tchable  s i z e  channel c a t f i s h  a t  t he  rate of approximately 

300-400 pounds per  acre ;  and ( 4 )  

q u a l i t y  . 
Per iod ic  monitoring of t he  water 
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